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PART 1

GENERAL

A. INTRODUCTION

- The U.S. Army Defense Ammunition Center and School (USADACS) was requested
by the U.S. Army Armament, Munitions and Chemical Command (AMCCOM) to conduct
transportability testing of the Survivability Overpack Container (SOC).
Methods of securing the SOC were designed, tested and evaluated.

The SOC is an overpack container for shipping and/or storage of three
XM785 projectiles in their XM617 primary containers. Constructed of steel,
the SOC provides the weapons with enhanced protection and security. The S0C
has dimensions of 75-3/8 inches long, 52 inches wide and 34-13/32 inches high.
The maximum gross weight is 3,500 pounds, based on a tare weight of 2,200
pounds and a payload of 1,300 pounds.

External features include a 5,000 pound pear-shaped combination
tiedown/lifting ring near each corner. Additionally, there are eight forklift
provisions to allow liftability from any side, stacking guides for posgible
stacking in storage, and a tow bar on the rear of the SOC.

The SOC has a caster mounting tracket on each corner to accommodate
readily detachable casters. The SOC was tested with solid rubber,
polyurethane, and phenolic material casters, along with casters removed.

Internally, the XM617 primary containers are retained in place by either
of two alternative designs under congideration. The two alternative designs
used to gecure the two XM617 containers were each instrumented with two
triaxial accelerometers.

Instrumentation was used to compare the forces induced on each container
during the road test with the M923 S5-ton truck, M87]1 semitrailer and HEMTT.

The SOC was positioned laterally and longitudinally on each of the test

T N U AN
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B. AUTHORITY

Testing was accomplished in accordance with mission responsibilities
delegated by the U.S. Army Armament, Munitiong and Chemical Command (AMCCOM).
Reference is made to the following:

(1) Change 4, 4 October 1974, to AR 740-1, 23 April 1973, Storage and
Supply Activity Operations.

(2) AMCCOM-R 10-17, 13 January 1988, Mission and Major Functiong of
USADACS.

(3) Letter, AMSMC-TMD-S, AMCCOM, 17 July 1986, subject: Transportation
Test of Survivability Overpack Container
C. OBJECTIVE

The objective of the tests was to develop/evaluate the loading/tie-down
procedures and compare the forces induced on the payload from the different
types of casters on the SOC while on the designated trucks and trailer.

D. CONCLUSIONS

(1) Inspection of the SOC following completion of the second test found
failure of the right lock in the door.

(2) Visual inspection of the SOC following completion of the second test
showed drooping, or sagging of the bottom corners under the door opening end
of the SOC. The web strap tiedown assemblies pulling downward from the
tiedown/lifting ring on each corner of the SOC forced the floor to deflect
during testing.

(3) With the solid rubber casters under the SOC, locking the wheel brakes
definitely aided in the restraining of the SOC.

(4) The tiedown procedures developed for the S0C on the 5-ton cargo

truck, M871 semitrailer and HEMIT satisfied the USADACS test requirements.
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(5) A SOC on solid rubber casters moved much less during the test than
either the polyurethane or phenolic casters.

(6) Damage was sustained to the cargo floor of each test vehicle under

the polyurethane and phenolic casters during testing. No permanent damage to

the floor from rubber casters.

E. RECOMMENDATIONS

(1) Redesign locks in door of SOC to withstand the environment that is
expected during transit.

(2) Redesign/strengthen the floor of the SOC to withstand expected
forces.,

(3) If solid rubber casters are used under the SOC, all wheel brakes
should be engaged prior to movement.

(4) The SOC tiedown methods teszted be adopted.

(5) Solid rubber casters are preferred over either the polyurethane or
phenolic casters when developing tiedown procedures.

(6) Solid rubber casters are preferred over either the polyurethane or
phenolic casters to prevent damage to the cargo floor of the transport

vehicle.
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Picatinny Arsenal, NJ 07806-5000

Director
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PART 3

ROAD TESTING PROCEDURES

Five separate road testing steps are required as identified herein:

1. Step No. 1. This step provides for the specimen load to be driven
over a 200-foot-long segment of concrete paved road which consists of 2
gseries of railroad ties projecting 6 inches above the level of the road
surface. This hazard course is traversed 2 times.

a. The first series of ties is spaced on 8-foot centers and
alternately positioned on opposite sides of the road centerline for a
distance of 50 feet.

b. Following the first series of ties, a paved roadway of 75 feet
separates the firgt and second series of railroad ties.

c. The second series of ties ig alternately positioned similarly
to the first, but spaced on 10-foot centers for a distance of 50 feet.

d. The specimen load ig driven acrogs the hazard course at speeds
that would produce the most violent vertical and sgide-to-gide rolling
reaction obtainable in traversing the hazard course (approximately 5 mph).

2. Step No. 2. This step consists of 30 miles of travel over available
rough roads consisting of gravel, concrete and asphalt, curves, cattle
gates, and stops and startse.

3. Step No. 3. This step provides for the specimen load to be sub-
jected to 3 full air brake stops while traveling in the forward direction
and 1 in the reverse direction while traveling down a 7 percent grade. The
first 3 stops are at gpeeds of 5, 10, and 15 mph, while the stop in the
reverse direction is of approximately 5 mph.

4., Step No. 4. This step congists of a repeat of that identified in
Step No. 1, above.
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5. Step No. 5. This step provides for the specimen load to be driven
over a 300-foot-long segment of concrete paved road which has rails spaced
on 26-1/2-inch centers and protruding 2 inches above the road surface. The
specimen load was driven at the speed which will produce the most violent
response.

NOTE: Step Nos. 3 and 5 may be deleted at the discretion of the test
conductor.

INSPECTIONS AND DATA COLLECTION

At gselected intervals during testing, thorough inspections of the
specimen loads will be made by technically proficient personnel to collect
data on the specimen load and equipment resulting from above load test steps.

These data are recorded in Part 4, following.
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PART 4

LOAD SPECIMENS AND RESULTS




SYNOPSIS OF TEST NO. 1

In Test No. 1, the SOC on solid rubber casters was positioned lengthwise
on the M923 5-ton cargo truck and driven over the USADACS road hazard course.
The casters were free to swivel and the brakes on the casters were released.

The casters gave the appearance that the SOC was moving, but the casters
were merely swiveling on the caster mounting plate. A single web strap
tiedown asgsembly was used off each of four tiedown/lifting rings. An
additional two web strap tiedown assemblies were used over the top of the SOC.

The test load in this configuration completed the entire road hazard
course three (Nos. 1(a), 1(b), and l(c))times. The vertical forces at the
internal and external locationg were recorded in the first complete road
test. In the second test, the lateral forces were measured at the identical
locations. In the third test, lateral forces were again measured, but all
casters were locked into position (diagonally opposite casters were turned

90 degrees) and all brakes set.




ROAD TEST DATA

TEST KO. 1(a) DATE 10 September 1986
TEST SPECIMEN: SOC secured longitudinally on the M923 5-ton cargo truck.
Vertical forces recorded. Total of six web strap tiedown assemblies were

used with one from each tiedown ring and two over the top of the SOC.

PASS 1-A OVER FIRST SERIES OF TIES 6.00 SEC 5.68 MPH
PASS 1-B OVER SECOND SERIES OF TIES 5.85 SEC 5.83 MPH
REMARKS: SOC moved 1-1/2 inches gsideways. Slight indentation on cargo

floor under left front caster.

PASS 2-A OVER FIRST SERIES OF TIES 6.15 BSEC 5.54 MPH
PASS 2-B OVER SECOND SERIES OF TIES 6.45 SEC 5.29 MPH

REMARKS: No change

30 MILE ROAD TEST: No change

PANIC STOP TEST: During 5 mph panic stop container moved forward 1/8 inch.

PASS 3-A OVER FIRSY SERIES OF TIES 6.30 SEC 5.41 MPH

PASS 3-B OVER SECOND SERIES OF TIES 6.60 SEC 5.17 MPH

REMARKS: Caster swiveling under containers.

PASS 4-A OVER FIRST SERIES OF TIES 6.45 SEC 5.20 MPH
PASS 4-B OVER SECOND SERIES OF TIES 6.45 SEC 5.29 MPH

REMARKS: No change

WASHBOARD COURSE: No change




TEST 1:

TAPE CHANNEL 1
TEST

PASS 1, COURSE A
PASS 1, COURSE B
PASS 2, COURSE A
PASS 2, COURSE B
PASS 3, COURSE A
PASS 3, COURSE B
PASS 4, COURSE A
PASS 4, COURSE B
WASHBOARD COURSE

TAPE

TEST

PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS

WASHBOARD COURS

TAPE

TEST

PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS

WASHBOARD COURS

CHANNEL 3 :

, COURSE
, COURSE
, COURSE
» COURSE
. COURSE
, COURSE
, COURSE
4, COURSE

A
B
A
B
A
B
A
B
E

CHANNEL 4 :

. COURSE
, COURSE
, COURSE
. COURSE
. COURSE
. COURSE
, COURSE
, COURSE

b GG DN

A
B
A
B
A
B
A
B
E

VERTICAL ACCELERATION FROM ROAD HAZARD TEST ON SOC

(SOC ON CASTERS, LENGTHWISE ON 5-TON TRUCK)

DATE: 09~10-86

VERTICAL ACCELERATION ON #1 AFT SOC

SPE
MPH

DO AT AN

ED

PEAK VALUE
G'S

DY ot et et et bt Bt ped et
®
o

DURATION
MILLISECONDS

VERTICAL ACCELERATION ON #1 FOR SOC

SPE
MPH

A IFAAAANDANDODN

ED

PEAK VALUE
G'S

DURATION
MILLISECONDS

- - -

88.61
1085.18
88.45
99.73
78.51

VERTICAL ACCELERATION ON #3 AFT SOC

SPE
MPH

DB AN

ED

PEAK VALUE
G'S

DURATION
MILLISECONDS

AREA
G'S-SECONDS

AREA
G'S-SECONDS

AREA
G'S-SECONDS




TAPE CHANNEL 5 :

TEST

PASS 1, COURSE A
PASS 1, COURSE B
PASS 2, COURSE A
PASS 2, COURSE B
PASS 3, COURSE A
PASS 3, COURSE B
PASS 4, COURSE A
PASS 4, COURSE B
WASHBOARD COURSE

TAPE CHANREL 6 :

TEST

PASS 1, COURSE A
PASS 1, COURSE B
PASS 2, COURSE A
PASS 2, COURSE B
PASS 3, COURSE A
PASS 3, COURSE B
PASS 4, COURSE A
PASS 4, COURSE B
WASHBOARD COURSE

TAPE CHANNEL 7 :

TEST

PASS 1, COURSE A
PASS 1, COURSE B
PASS 2, COURSE A
PASS 2, COURSE B
PASS 3, COURSE A
PASS 3, COURSE B
PASS 4, COURSE A
PASS 4, COURSE B
WASHBOARD COURSE

VERTICAL ACCELERATION ON #3 FOR SOC

SPEED PEAK VALUE DURATION
MPH G'S MILLISECONDS
5.50 1.97 96.44
5.50 -1.67 101.57
5.50 1.90 104.28
5.50 -1.62 104.05
5.50 .76 95.19
5.50 .75 93.89
5.50 .80 93.79
5.50 .69 83.25
5.50 1.24 74.62

VERTICAL ACCELERATION ON UNDERSIDE OF SOC

SPEED PEAK VALUE DURATION

MPH G'S MILLISECONDS
5.50 ~1.97 93.17
5.50 1.68 107.16
5.50 -1.89 97.04
5.50 1.68 108.32
5.60 ~2.00 92.95
5.50 ~2.00 92.92
5.50 ~1.96 96.96
5.50 -1.72 92.91
5.50 ~2.63 76.72

VERTICAL ACCELERATION ON RIGHT OUTSIDE OF SOC

SPEED PEAK VALUE DURATION

MPH G'S MILLISECONDS
5.50 ~1.58 94.45
5.50 1.00 75.71
5.50 -1.53 105.88
5.50 1.15 75.57
5.50 -1.61 94.20
5.50 -1.61 94.03
5.50 -1.55 105.10
5.50 1.45 84.29
5.50 1.81 89.79

4=4

AREA
G'S-SECONDS

—— - - —— -

AREA
G’ S-SECONDS

e —————.— -

AREA
G'S-SECONDS




TAPE CHANNEL 8 :

TEST

PASS 1, COURSE A
PASS 1, COURSE B
PASS 2, COURSE A
PASS 2, COURSE B
PASS 3, COURSE A
PASS 3, COURSE B
PASS 4, COURSE A
PASS 4, COURSE B
WASHBOARD COURSE

TAPE CHANNEL 9 :

TEST

PASS 1

PASS 1

PASS 2

PASS 2, COURSE
3
3

COURSE A

B

A

B

PASS 3, COURSE A
. B

A

B

E

, COURSE
, COURSE

PASS COURSE
PASS 4, COURSE
PASS 4, COURSE
WASHBOARD COURS

TAPE CHANNEL 10 :

COURSE
PASS 4, COURSE
WASHBOARD COURS

TEST
PASS 1, COURSE A
PASS 1, COURSE B
PASS 2, COURSE A
PASS 2, COURSE B
PASS 3, COURSE A
PASS 3, COURSE B
A
B
E

VERTICAL ACCELERATION ON LEFT OUTSIDE OF SOC

SPEED

MPH

QA ATANDADON

PEAK VALUE
G'S

DURATION
MILLISECONDS

VERTICAL ACCELERATION ON RIGHT TRUCK BED

SPEED

MPH

AARARNRANANON

PEAK VALUE
G'S

DURATION
MILLISECONDS

VERTICAL ACCELERATION ON LEFT TRUCK BED

SPE
MPH

AR

ED

PEAK VALUE
G'S

- - - -

DURATION
MILLISECONDS

AREA
G'S-SECONDS

D L R pp——

AREA
G'S-SECONDS

AREA
G'S-SECORDS




ROAD TEST DATA

TEST NO. 1(b) DATE 10 September 1986
TEST SPECIMEN: SOC secured longitudinally on the M923 5-ton cargo truck.

Lateral forces recorded.

PASS 1-A OVER FIRST SERIES OF TIES 6.60 SEC 5.17 MPH
PASS 1-B OVER SECOND SERIES OF TIES 6.45 SEC 5.290 MPH

REMARKS: Moved 1-1/2 inches gide-to-gside and 1 inch forward and rearward.

PASS 2-A OVER FIRST SERIES OF TIES 6.30 SEC 5.41 MPH
PASS 2-B OVER SECOND SERIES OF TIES 6.75 SEC 5.05 MPH

REMARKS: No change

30 MILE ROAD TEST: Omitted

PANIC STOP TEST: Omitted

PASS 3-A OVER FIRST SERIES OF TIES 6.60 SEC 5.17 MPH

PASS 3-B OVER SECOND SERIES OF TIES 6.60 SEC 5.17 MPH

REMARKS: No change

PASS 4-A OVER FIRST SERIES OF TIES 6.75 SEC 5.05 MPH

PASS 4-B OVER SECOND SERIES OF TIES 6.30 SEC 5.41 MPH

BREMARKS: No change

WASHBOARD COURSE: Lock mechanism on right side failed.
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TEST 2: LATERAL ACCELERATION FROM ROAD HAZARD TEST ON SOC
(SOC ON CASTERS, LENGTHWISE ON 5-TON TRUCK)

DATE: 09-10-86

TAPE CHANNEL 1 LATERAL ACCELERATION ON #1 AFT SOC i
TEST SPEED PEAK VALUE DURATION AREA
MPH G’S MILLISECONDS  G'S-SECONDS
PASS 1, COURSE A 5.50 -1.11 114.75 .08
PASS 1, COURSE B 5.50 -2.08 68.18 .08
PASS 2, COURSE A 5.50 -1.11 112.01 .07
PASS 2, COURSE B 5.50 -.76 117.92 .06
PASS 3, COURSE A 5.50 -1.14 104.67 .07
PASS 3, COURSE B 5.50 -.75 112.97 .05
PASS 4, COURSE A 5.50 -1.11 105.48 .07
PASS 4, COURSE B 5.50 -.76 111.90 .05
WASHBOARD COURSE 5.50 -.51 72.72 .02
TAPE CHANNEL 3 : LATERAL ACCELERATION ON #1 FOR SOC
TEST SPEED PEAK VALUE DURATION AREA
MPH G'S MILLISECONDS G'S-SECONDS
PASS 1, COURSE A 5.50 -1.48 131.37 11
PASS 1, COURSE B 5.50 1.01 118.40 .07
PASS 2, COURSE A 5.50 -1.49 131.99 .11
PASS 2, COURSE B 5.50 1.03 106.34 .06
PASS 3, COURSE A 5.50 -1.52 124.45 .11
PASS 3, COURSE B 5.50 -1.03 101.34 .06
PASS 4, COURSE A 5.50 -1.50 128.15 .12
PASS 4, COURSE B 5.50 -1.02 90.59 .05
WASHBOARD COURSE 5.50 -.57 78.42 .03
TAPE CHANNEL 4 : LATERAL ACCELERATION ON #3 AFT SOC
TEST SPEED PEAK YVALUE DURATION AREA
MPH G'S MILLISECONDS G'S-SECONDS
PASS 1, COURSE A 5.50 1.16 114.37 .08
PASS 1, COURSE B 5.50 .80 117.98 .06
PASS 2, COURSE A 5.50 1.17 111.58 .08
PASS 2, COURSE B 5.50 82 117.97 .08
PASS 3, COURSE A 5.50 1.17 103.29 .07
PASS 3, COURSE B 5.50 .76 111.14 .05
PASS 4, COURSE A 5.50 1.14 104.63 .07
PASS 4, COURSE B 5.50 .78 112.32 .05
WASHBOARD COURSE 5.50 -.37 82.18 .02
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TAPE CHANNEL 5 :
TEST

PASS 1, COURSE
PASS 1, COURSE
PASS 2, COURSE
PASS 2, COURSE
PASS 3, COURSE
PASS 3, COURSE
PASS 4, COURSE
PASS 4, COURSE
WASHBOARD COURS

TAPE

TEST

PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS

WASHBOARD COURS

TAPE

TEST

PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS

WASHBOARD COURS

a
B
A
B
A
B
a
B
E

CHANNEL 6 :

, COURSE
, COURSE
, COURSE
, COURSE
, COURSE
, COURSE
4, COURSE
4, COURSE

A
B
A
B
A
B
A
3
E

CHANNEL 7 :

1, COURSE
1, COURSE
2, COURSE
2, COURSE
3, COURSE
3, COURSE
4, COURSE
4, COURSE

A
B
A
B
A
B
A
B
E

LATERAL ACCELERATION ON #3 FOR SOC

SPEED

MPH

AN AN DO
[&,]
(=]

PEAK VALUE

G'S

- -

DURATION
MILLISECONDS

LATERAL ACCELERATION ON UNDERSIDE OF SOC

SPEED

MPH

LATEPAL ACCELERATION ON RIGHT OUTSIDE OF SOC

AN AN O
[8,]
[«

SPEED

MPH

QAN D

PEAK VALUE

G'S

PEAK VALUE

G’'S

-——— -

DURATION
MILLISECONDS

DURATION
MILLISECONDS

- - - -

AREA
G'S-SECONDS

AREA
G’S-SECONDS

AREA
G'S~-SECONDS

- - - - -




TAPE CHANNEL 8 : LATERAL ACCELERATION ON LEFT OUTSIDE OF SOC

TEST SPEED PEAK VALUE DURATION AREA
MPH G'S MILLISECONDS G'S-SECONDS
PASS 1, COURSE A 5.50 1.13 137.08 09
PASS 1, COURSE B 5.50 75 120.43 05
PASS 2, COURSE A 5.50 -1.13 128.59 08
PASS 2, COURSE B 5.50 -.80 109.84 05
PASS 3, COURSE A 5.50 -1.11 117.91 08
PASS 3, COURSE B 5.50 .13 100.64 04
PASS 4, COURSE A 5.50 1.08 131.60 09
PASS 4, COURSE B 5.50 76 98.92 04
WASHBOARD COURSE 5.50 40 81.52 02

TAPE CHANNEL 9 : LATERAL ACCELERATION ON RIGHT TRUCK BED

TEST SPEED PEAK VALUE DURATION AREA
MPH G'S MILLISECONDS G’S-SECONDS
PASS 1, COURSE A 5.50 -.98 117.12 07
PASS 1, COURSE B 5.50 -.58 116.21 04
PASS 2, COURSE A 5.50 -.95 115.51 06
PASS 2, COURSE B 5.50 -.57 104.89 04
PASS 3, COURSE A 5.50 -.99 112.09 07
PASS 3, COURSE B 5.50 -.56 106.36 03
PASS 4, COURSE A 5.50 -.96 118.77 07
PASS 4, COURSE B 5.50 -.57 117.74 04
WASHBOARD COURSE 5.50 25 63.47 01

TAPE CHANNEL 10 : LATERAL ACCELERATION ON LEFT TRUCK BED

TEST SPEED PEAK VALUE DURATION AREA
MPH G'S MILLISECONDS G’S-SECONDS
PASS 1, COURSE A 5.50 -.87 115.51 06
PASS 1, COURSE B 5.50 -.57 85.51 03
PASS 2, COURSE A 5.50 87 136.61 07
PASS 2, COURSE B 5.50 -.58 87.19 03
PASS 3, COURSE A 5.50 -.90 118.75 07
PASS 3, COURSE B 5.50 -.52 92.58 03
PASS 4, COURSE A 5.50 87 133.61 07
PASS 4, COURSE B 5.50 -.53 85.03 03
WASHBOARD COURSE 5.50 -.32 115.21 02
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ROAD TEST DATA

TEST NO. 1l{(c) DATE: 10 September 1987
TEST SPECIMEN: SOC secured longitudinally on the M923 5-ton cargo truck.
All casters were locked and two diagonally opposite casters were turned 90

degrees and locked. All brakes were locked.

PASS 1-A OVER FIRST SERIES OF TIES 6.60 SEC 5.17 MPH
PASS 1-B OVER SECOND SERIES OF TIES 6.45 SEC 5.29 MPH
REMARKS: SOC moved forward 1/8 inch. Locking casters and setting brakes

assisted helping retain the SOC.

PASS 2-A OVER FIRST SERIES OF TIES 6.75 SEC 5.05 MPH
PASS 2-B OVER SECOND SERIES OF TIES 6.30 SEC 5.41 MPH

REMARKS: Front of SOC moved right 1-4 inch.

30 MILE ROAD TEST: Omitted

PANIC STOP TEST: Omitted

PASS 3-A OVER FIRST SERIES OF TIES 6.75 SEC 5.05 MPH
PASS 3-B OVER SECOND SERIES OF TIES 6.60 SEC 5.17 MPH

REMARKS: No change

PASS 4-A OVER FIRST SERIES OF TIES 6.60 SEC 5.17 MPH
PASS 4-B OVER SECOND SERIES OF TIES 6.30 SEC 5.41 MPH

REMARKS: No change

WASHBOARD COURSE: No change
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TEST 2A:

TAPE CHANNEL 1

LATERAL ACCELERATION FROM ROAD HAZARD TEST ON SOC
(SOC CON LOCKED CASTERS, LENGTHWISE ON 5-TON TRUCK)
DATE: 09-10-86

LATERAL ACCELERATION ON #] AFT SOC

TEST

PASS 1
PASS 1
PASS 2,
PASS 2
PASS 3
PASS 3,
PASS 4,
PASS 4,

COURSE A
COURSE B
COTRSE A
COURSE B
COURSE A
COURSE B
COURSE A
COURSE B

E

WASHBOARD COURS

TAPE CHANNEL 3 :

TEST

PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS 4,

w22 =

COURSE A
COURSE B
COURSE A
COURSE B
COURSE A
COURSE B
COURSE A
COURSE B

E

WASHBOARD COURS

TAPE CHANNEL 4

TEST

PASS
PASS
PASS
PASS
PASS
PASS
PASS 4,
PASS ¢,

’

DN

COURSE A
COURSE B
COURSE A
COURSE B
COURSE A
COURSE B
COURSE A
COURSE B

E

WASHBOARD COURS

SPEED
MPH

AN N,
8]
<

SPEED
MPH

AN ADDNDA T
(8]
(=]

SPEED
MPH

(S JNS RN RNS BNS BNS, INS: RS RS )
o
f=d

PEAK VALUE
G'S

PEAK VALUE
G'S

——— - ————

PEAK VALUE
G'S

DURATION
MILLISECONDS

LATERAL ACCELERATION ON #1 FOR SOC

DURATION
MILLISECONDS

LATERAL ACCELERATION ON #3 AFT SOC

DURATION
MILLISECONDS

AREA
G’ S-SECONDS

AREA
G'S-SECONDS

AREA
G’'S-~SECONDS




TAPE CHANNEL 5
TEST

PASS 1, COURSE A
PASS 1, COURSE B
PASS 2, COURSE A
PASS 2, COURSE B
PASS 3, COURSE A
PASS 3, COURSE B
PASS 4, COURSE A
PASS 4, COURSE B
WASHBOARD COURSE

TAPE

TEST

PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS

CHANNEL 6 :

, COURSE A
. COURSE B
, COURSE A
. COURSE B
, COURSE A
, COURSE B
, COURSE A
4, COURSE B

E

L B O~ B S I S R

WASHBOARD COURS

*

TAPE CHANNEL 7
TEST

PASS 1, COURSE A
PASS 1, COURSE B
PASS 2, COURSE A
PASS 2, COURSE B
PASS 3, COURSE A
PASS 3, COURSE B
PASS 4, COURSE A
PASS 4, COURSE B
WASHBOARD COURSE

LATERAL ACCELERATION ON #3 FOR SOC

SPEED

MPH

DA

PEAK VALUE

G’S

DURATION
MILLISECONDS

LATERAL ACCELERATION ON UNDERSIDE OF SOC

SPE
MPH

DA AN

LATERAL ACCELERATION ON RIGHT OUTSIDE OF SOC

SPE
MPH

N A ATANTANM O

ED

ED

PEAK VALUE

G'S

PEAK VALUE

G'S

DURATION
MILLISECONDS

DURATION
MILLISECONDS

AREA
G'S-SECONDS

AREA
G'S-SECONDS

AREA
G'S-SECONDS




TAPE CHANNEL 8 : LATERAL ACCELERATION ON LEFT OUTSIDE OF SOC

TEST SPEED PEAK VALUE DURATION AREA
MPH G’S MILLISECONDS  G'S-SECONDS
PASS 1, COURSE A 5.50 1.22 131.11 09
PASS 1, COURSE B 5.50 -.88 96.46 05
PASS 2, COURSE A 5.50 1.20 131.50 08
PASS 2, COURSE B 5.50 -.95% 104.27 06
PASS 3, COURSE A 5.50 1.17 129.57 09
PASS 3, COURSE B 5.50 -.92 104.1% 06
PASS 4, COURSE A 5.50 1.17 126.42 08
PASS 4, COURSE B 5.50 -1.04 104.53 06
WASHBOARD COURSE 5.50 -.39 69.05 01

TAPE CHANNEL 9 : LATERAL ACCELERATION ON RIGHT TRUCK BED

TEST SPEED PEAK VALUE DURATION AREA
MPH G’S MILLISECONDS  G'S-SECONDS
PASS 1, COURSE A 5.50 -.87 157.18 08
PASS 1, COURSE B 5.50 -.60 126.06 04
PASS 2, COURSE A 5.50 -.85 159.31 08
PASS 2, COURSE B 5.50 -.63 121.85 05
PASS 3, COURSE A 5.50 -.84 150.89 08
PASS 3, COURSE B 5.50 -.60 119.78 04
PASS 4, COURSE A 5.50 -.8% 148.50 08
PASS 4, COURSE B 5.50 -.62 123.55 05
WASHBOARD COURSE 5.50 -.20 87.45 01

TAPE CHANNEL 10 : LATERAL ACCELERATION ON LEFT TRUCK BED

TEST SPEED PEAK VALUE DURATION AREA
MPH G’S MILLISECONDS G'S-SECONDS
PASS 1, COURSE A 5.50 88 145.71 08
PASS 1, COURSE B 5.50 -.54 153.73 05
PASS 2, COURSE A 5.50 85 145.80 08
PASS 2, COURSE B 5.50 -.58 170.48 05
PASS 3, COURSE A 5.50 83 149.32 07
PASS 3, COURSE B 5.50 -.55 152.16 05
PASS 4, COURSE A 5.50 85 148.69 08
PASS 4, COURSE B 5.50 -.59 150.72 05
WASHBOARD COURSE 5.50 -.26 62.96 01
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SYNOPSIS OF TEST NO. 2

In Test No. 2, the casters were removed from the SOC. The SOC was
positioned lengthwise on the M923 5-ton cargo truck and secured with a single
web strap tiedown agsembly from each of four tiedown/lift rings. An additional
two web strap tiedown aasemblies were used over the top of the SOC.

The test load in the cargo truck completed the road course twice. In the
first complete test, the lateral forces were measgured at designated internal
and external SOC locations. In the second test vertical forces were measured
at the identical locations.

Both securement methods satisfactorily met the test criteria.
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ROAD TEST DATA

TEST NO. 2(a) DATE: 10-11 Sep 86
TEST SPECIMEN: SOC, with casters removed, secured longitudinally on the M923
5-ton cargo truck. Lateral forces recorded. Total of six web strap tiedown

asgsemblies used with one from each tiedown ring and two over the top of the

SocC.
PASS 1-A OVER FIRST SERIES OF TIES 6.75 SEC 5.05 MPH
PASS 1-B OVER SECOND SERIES OF TIES 6.30 SEC 5.41 MPH

REMARKS: No movement

PASS 2-A OVER FIRST SERIES OF TIES 6.60 SEC 5.17 MPH
PASS 2-B OVER SECOND SERIES OF TIES 6.60 SEC 5.17 MPH

REMARKS: No movement

30 MILE ROAD TEST: No movement. Noticed 1/4° sag on bottom right corner under
the door.

PANIC STOP TEST: No movement

PASS 3-A OVER FIRST SERIES OF TIES 6.60 SEC 5.17 MPH
PASS 3-B OVER SECOND SERIES OF TIES 6.60 SEC 5.17 MPH

REMARKS: No movement

PASS 4-A OVER FIRST SERIES OF TIES 6.90 SEC 4.94 MPH
PASS 4-B OVER SECOND SERIES OF TIES 6.90 SEC 4.94 MPH

REMARKS: No movement

WASHBOARD COURSE: No movement
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TEST 3:
(SOC WITHOUT CASTERS, LENGTHWISE ON 5~TON TRUCK)

TAPE CHANNEL 1

TEST

PASS
PASS

1, COURSE

1
PASS 2

2

3

' A
. COURSE B
, COURSE A
PASS 2, COURSE B
PASS 3, COURSE A
PASS 3, COURSE B
PASS 4, COURSE A
PASS 4, COURSE B
WASHBOARD COURSE

TAPE CHANNEL 3 :

TEST

PASS
PASS
PASS

1, COURSE A
1, COURSE B
2, COURSE A
PASS 2, COURSE B
PASS 3, COURSE A
PASS 3, COURSE B
PASS 4, COURSE A
PASS 4, COURSE B
WASHBOARD COURSE

TAPE CHANNEL 4 :

TEST

PASS 1, COURSE A
PASS 1, COURSE B
PASS 2, COURSE A
PASS 2, COURSE B
PASS 3, COURSE A
PASS 3, COURSE B
PASS 4, COURSE A
PASS 4, COURSE B

WASHBOARD COURSE

DATE: 09-10&11-86

LATERAL ACCELERATION ON #1 AFT SOC

SPEED PEAK VALUE DURATION

MPH G'S MILLISECONDS
5.50 .95 127.71
5.50 -.94 125.03
5.50 .94 126.51
5.50 -.69 111.95
5.50 86 117.11
5.50 .65 111.93
5.50 .87 122.39
5.50 -.64 115.59
5.50 -.26 68.14

LATERAL ACCELERATION ON #1 FOR SOC

SPEED PEAK VALUE DURATION

MPH G'S MILLISECONDS
5.50 1.28 126.04
5.50 1.31 128.14
5.50 1.27 124.50
5.50 -1.09 141.93
5.50 1.27 110.46
5.50 .97 120.01
5.50 1.22 113.85
5.50 1.01 130.76
5.50 -.28 84.43

LATERAL ACCELERATION ON #3 AFT SOC

SPEED PEAK VALUE DURATION

MPH G@’'s MILLISECONDS
5.50 -.93 124.36
5.50 -.91 144.24
5.50 -.95 130.05
5.50 70 111.56
5.50 -.86 110.50
5.50 -.64 128.62
5.50 -.88 113.78
5.50 -.63 111.08
5.50 26 67.06
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LATERAL ACCELERATION FROM ROAD HAZARD TEST ON SOC

AREA

G’ S-SECONDS

AREA
G'S-SECONDS

AREA
G'S-SECONDS




TAPE CHANNEL 5 :

TEST

PASS 1, COURSE
PASS 1, COURSE
PASS 2, COURSE
PASS 2, COURSE
PASS 3, COURSE
PASS 3, COURSE
PASS 4, COURSE
PASS 4, COURSE
WASHBOARD COURS

A
B
A
B
A
B
A
B
E

TAPE CHANRNEL 6 :

TEST

PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS

o GG ™A DD

4

.
’
’
’
’
L]
v

COURSE
COURSE
COURSE
COURSE
COURSE
COURSE
COURSE
COURSE

W whwi o>

WASHBOARD COURSE

TAPE CHANNEL 7 :

TEST

PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS

WASHBOARD COURS

4

COURSE
COURSE
COURSE
COURSE
COURSE
COURSE
COURSE
COURSE

A
B
A
B
A
B
A
B
E

LATERAL ACCELERATION ON #3 FOR SOC

SPE
MPH

OO AN

LATERAL ACCELERATION ON UNDERSIDE OF SOC

ED

SPEED

MPH

[ 04 RS JNS BE RS RS RN RS ]

LATERAL ACCELERATION ON RIGHT OUTSIDE OF SOC

SPE
MPH

AN TN

ED

PEAK VALUE

G'S

[}
]
(&)

PEAK VALUE

G'S

PEAK VALUE

G'S
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DURATION
MILLISECONDS

- -

DURATION
MILLISECONDS

DURATION
MILLISECONDS

AREA
G'S-SECONDS

AREA
G’ S-SECONDS

AREA
G’ S-SECONDS




TAPE CHANNEL 8 : LATERAL ACCELERATION ON LEFT QUTSIDE OF SOC

TEST SPEED PEAK VALUE DURATION AREA
MPH G'S MILLISECONDS G'S-SECONDS
PASS 1, COURSE A 5.50 -.96 132.90 08
PASS 1, COURSE B 5.50 -.93 125.21 07
PASS 2, COURSE A 5.50 -.95 128.31 7
PASS 2, COURSE B 5.50 -.78 142.71 07
PASS 3, COURSE A 5.50 90 158.98 08
PASS 3, COURSE B 5.50 74 151.80 06
PASS 4, COURSE A 5.50 82 157.26 07
PASS 4, COURSE B 5.50 -.83 135.35 07
WASHBOARD COURSE 5.50 -.24 88.50 0l

TAPE CHANNEL S : LATERAL ACCELERATION ON RIGHT TRUCK BED

TEST SPEED PEAK VALUE DURATION AREA
MPH G'S MILLISECONDS G'S-SECONDS
PASS 1, COURSE A 5.50 -.94 137.28 08
PASS 1, COURSE B 5.50 -.87 147.51 08
PASS 2, COURSE A 5.50 -.92 139.02 08
PASS 2, COURSE B 5.50 -.67 124.73 05
PASS 3, COURSE A 5.50 -.88 129.29 07
PASS 3, COURSE B 5.50 62 132.16 05
PASS 4, COURSE A 5.50 -.88 127.35 07
PASS 4, COURSE B 5.50 -.60 123.63 04
WASHBOARD COURSE 5.50 20 73.15 01

TAPE CHANNEL 10 : LATERAL ACCELERATION ON LEFT TRUCK BED

TEST SPEED PEAK VALUE DURATION AREA
MPH G'S MILLISECONDS G'S-SECONDS
PASS 1, COURSE A 5.50 85 168.20 08
PASS 1, COURSE B 5.50 72 144 .84 06
PASS 2, COURSE A 5.50 86 167.28 09
. PASS 2, COURSE B 5.50 75 143.43 06
PASS 3, COURSE A 5.50 85 148.95 07
PASS 3, COURSE B 5.50 68 145.70 06
PASS 4, COURSE A 5.50 7 166.47 08
PASS 4, COURSE B 5.50 -.68 129.60 05
WASHBOARD COURSE 5.50 -.20 B87.94 01
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ROAD TEST DATA

TEST NO. 2(b)

TEST SPECIMEN: Same as Test 2(a), except

PASS 1-A OVER FIRST SERIES OF TIES
PASS 1-B OVER SECOND SERIES OF TIES

REMARKS: No movement

PASS 2-A OVER FIRST SERIES OF TIES

PASS 2-B OVER SECOND SERIES OF TIES

REMARKS: No movement

30 MILE ROAD TEST: Omitted

PANIC STOP TEST: Omitted

PASS 3-A OVER FIRST SERIES OF TIES

PASS 3-B OVER SECOND SERIES OF TIES

REMARKS: No movement

PASS 4-A OVER FIRST SERIES OF TIES

PASS 4-B OVER SECOND SERIES OF TIES

REMARKS: No movement

WASHBOARD COURSE: No movement

4-28

11 Sep 86

vertical forces measured.

.90

.60

.75

.30

.80

.30

.90

.45

SEC

SEC

SEC

SEC

SEC

SEC

SEC

SEC

.94 MPH

.17 MPH

.05 MPH

.41 MPH

.17 MPH

.41 MPH

.94 MPH

.29 MPH
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SYNOPSIS OF TEST 3

In Test No. 3, the SOC on solid rubber castors was positioned laterally on
the M923 5-ton cargo truck and driven over the USADACS road hazard course. All
casters were locked into position (diagonally opposite casters were turned 90
degrees) and all brakes set.

In the first road test, vertical forces were measured at internal and
external locations of the SOC. The second test measured the longitudinal
forces at the identical locations.

From the results of this test, it appears that locking the swiveling
casters has very little affect in retaining the SOC. However, the locking of
all wheel brakes definitely aided in curtailing the movement of the secured

S0C.
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ROAD TEST DATA

TEST NO. 3(a) DATE: 11 Sep 86
TEST SPECIMEN: SOC on locked casters and secured laterally on the M923 5-ton
cargo truck. Vertical forces recorded. Total of 8ix web strap tiedown

agssemblies were used with one from each tiedown ring and two over the top of

the SOC.
PASS 1-A OVER FIRST SERIES OF TIES 8.60 SEC 5.17 MPH
PASS 1-B OVER SECOND SERIES OF TIES 6.30 SEC 5.41 MPH

REMARKS: SOC moved 1/4 inch to the rear.

PASS 2-A OVER FIRST SERIES OF TIES 6.90 SEC 4.94 MPH
PASS 2-B OVER SECOND SERIES OF TIES 6.00 SEC 5.68 MPH

REMARKS: SOC moved 1/2 inch to the left.

30 MILE ROAD TEST: No movement

PANIC STOP TEST: No movement

PASS 3-A OVER FIRST SERIES OF TIES 6.75 SEC 5.05 MPH
PASS 3-B OVER SECOND SERIES OF TIES 6.60 SEC 5.17 MPH

REMARKS: No movement

PASS 4-A OVER FIRST SERIES OF TIES 6.75 SEC 5.05 MPH

PASS 4-B OVER SECOND SERIES OF TIES 6.75 SEC 5.05 MPH

REMARKS: No movement

WASHBOARD COURSE: No movement
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TEST 5:

VERTICAL ACCELERATION FROM ROAD HAZARD TEST ON SOC
(SOC ON CASTERS, LOCKED, BRACED, & ORIENTED)

(CROSSWISE ON 5-TON TRUCK) DATE: 09-11-86

TAPE CHANNEL 1 : VERTICAL ACCELERATION ON #1 AFT SOC
TEST SPEED PEAK VALUE DURATION AREA

MP¥ G'S MILLISECONDS G’'S-SECONDS
PASS 1, COURSE A 5.50 2.42 86.06 .11
PASS 1, COURSE B 5.50 -1.94 123.64 .14
PASS 2, COURSE A 5.50 2.10 80.52 .10
PASS 2, COURSE B 5.50 -1.96 123.21 .14
PASS 3, COURSE A 5.50 2.42 88.29 .12
PASS 3, COURSE B 5.50 -2.02 121.40 .15
PASS 4, COURSE A 5.50 2.43 88.44 .12
PASS 4, COURSE B 5.50 -1.96 123.48 .14
WASHBOARD COURSE 5.50 4.14 85.85 .21
TAPE CHANNEL 3 : VERTICAL ACCELERATION ON #1 FOR SOC
TEST SPEED PEAK VALUE DURATION AREA

MPH G'S MILLISECONDS G’S-SECONDS
PASS 1, COURSE A 5.50 1.18 97.97 .07
PASS 1, COURSE B 5.50 .86 91.83 .05
PASS 2, COURSE A 5.50 -1.05 101.65 .07
PASS 2, COURSE B 5.50 -.86 117.51 .06
PASS 3, COURSE A 5.50 1.18 93.04 .07
PASS 3, COURSE B 5.50 .93 91.69 .05
PASS 4, COURSE A 5.50 1.21 93.46 .07
PASS 4, COURSE B 5.50 .87 93.01 .05
WASHBOARD COURSE 5.50 1.92 86.72 .10
TAPE CHANNEL 4 : VERTICAL ACCELERATION ON #3 AFT SOC
TEST SPEED PEAK VALUE DURATION AREA

MPH G'S MILLISECONDS G'S-SECONDS
PASS 1, COURSE A 5.50 1.59 83.16 .07
PASS 1, COURSE B 5.50 1.09 105.24 .07
PASS 2, COURSE A 5.50 -1.48 109.88 .10
PASS 2, COURSE B 5.50 -1.10 126.76 .09
PASS 3, COURSE A 5.50 1.59 84.27 .08
PASS 3, COURSE B 5.50 -1.26 121.72 .09
PASS 4, COURSE A 5.50 1.64 87.26 .08
PASS 4, COURSE B 5.50 1.20 86.23 .06
WASHBOARD COURSE 5.50 2.59 86.97 .14
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TAPE

TEST

PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS

WASHBOARD COURS

CHANNEL 5 :

1, COURSE
1. COURSE
2, COURSE
2, COURSE
3, COURSE
3, COURSE
4, COURSE

4, COURSE

A
B
A
B
A
B
A
B
E

TAPE CHANNEL 6 :
TEST

PASS 1, COURSE
PASS 1, COURSE
PASS 2, COURSE
PASS 2, COURSE
PASS 3, COURSE
PASS 3, COURSE
PASS 4, COURSE
PASS 4, COURSE
WASHBOARD COURS

TAPE

TEST

PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS

WASHBOARD COURS

A
B
A
B
A
B
A
B
E

CHANNEL 7 :

1, COURSE
1, COURSE
2, COURSE
2, COURSE
3, COURSE
3, COURSE
4, COURSE
4, COURSE

A
B
A
B
A
B
A
B
E

VERTICAL ACCELERATION ON #3 FOR SOC

SPE
MPH

DA TN,

ED

PEAK VALUE

G'S

DURATION
MILLISECONDS

VERTICAL ACCELERATION ON UNDERSIDE OF SOC

SPEED

MPH

VERTICAL ACCELERATION ON FORWARD SIDE OF SOC

SPE
MPH

DBANNAANANNON

[5 NS NS RS S NS BNS BS ING ]
[$,]
o

ED

PEAK VALUE

G'S

-—— - . - —— = -

PEAK VALUE

G'S
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TAPE CHANNEL 8 : VERTICAL ACCELERATION ON AFT SIDE OF SOC

TEST SPEED PEAK VALUE DURATION AREA
MPH G'S MILLISECONDS G’'S-SECONDS
PASS 1, COURSE A 5.50 1.77 98.93 11
PASS 1, COURSE B 5.50 -1.31 129.87 09
PASS 2, COURSE A 5.50 1.62 111.89 10
PASS 2, COURSE B 5.50 1.32 96.61 07
PASS 3, COURSE A 5.50 1.78 95.32 11
PASS 3, COURSE B 5.50 1.44 95.82 08
PASS 4, COURSE A 5.50 1.83 95.34 11
PASS 4, COURSE B 5.50 1.33 109.98 08
WASHBOARD COURSE 5.50 2.82 89.07 15

TAPE CHANNEL 9 : VERTICAL ACCELERATION ON RIGHT TRUCK BED

TEST SPEED PEAK VALUE DURATION AREA
MPH G'S MILLISECONDS G'S-SECONDS
PASS 1, COURSE A 5.50 -1.46 121.64 11
PASS 1, COURSE B 5.50 98 105.06 06
PASS 2, COURSE A 5.50 -1.44 115.77 10
PASS 2, COURSE B 5.50 91 p9.37 05
PASS 3, COUBSE A 5.50 1.43 111.20 10
PASS 3, COURSE B 5.50 1.07 97.97 06
PASS 4, COURSE A 5.50 1.46 113.11 10
PASS 4, COURSE B 5.50 1.04 99.486 06
WASHBOARD COURSE 5.50 2.08 87.10 12

TAPE CHANNEL 10 : VERTICAL ACCELERATION ON LEFT TRUCK BED

TEST SPEED PEAK VALUE DURATION AREA
MPH G'S MILLISECONDS G'S-SECORDS
PASS 1, COURSE A 5.50 1.75 101.52 10
PASS 1, COURSE B 5.50 -1.41 116.93 10
PASS 2, COURSE A 5.50 1.62 108.33 10
PASS 2, COURSE B 5.50 -1.46 116.86 10
PASS 3, COURSE A 5.50 1.82 96.88 11
PASS 3, COURSE B 5.50 1.45 117.51 10
PASS 4, COURSE A 5.50 1.86 96.84 11
PASS 4, COURSE B 5.50 1.41 112.58 09
WASHBOARD COURSE 5.50 3.05 90.73 16
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ROAD TEST DATA

TEST NO. 3(b) DATE: 11 Sep 87

TEST SPECIMEN: Same as Test No. 3(a) except longitudinal forces measured.

PASS 1-A OVER FIRST SERIES OF TIES 6.30 SEC 5.41 MPH
PASS 1-B OVER SECOND SERIES OF TIES 6.45 SEC 5.29 MPH

REMARKS: No movement

PASS 2-A OVER FIRST SERIES OF TIES 6.90 SEC 4.94 MPH

PASS 2-B OVER SECOND SERIES OF TIES 6.60 SEC 5.17 MPH

REMARKS: No movement

30 MILE ROAD TEST: Omitted

PANIC STOP TEST: Omitted

PASS 3-A OVER FIRST SERIES OF TIES 6.75 SEC 5.05 MPH

PASS 3-B OVER SECOND SERIES OF TIES 6.60 SEC 5.17 MPH

REMARKS: No movement

PASS 4-A OVER FIRST SERIES OF TIES 6.45 SEC 5.29 MPH

bt

PASS 4-B OVER SECOND SERIES OF TIES 6.60 SEC 5.17 MPH

REMARKS: No movement

WASHBOARD COURSE: No movement
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TAPE

TEST

PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS

WASHBOARD COURS

TAPE

TEST

PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS

WASHBOARD COURS

TAPE

TEST

PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS

WASHBOARD COURS

TEST 6:

CHANNEL 1

, COURSE
, COURSE
, COURSE
COURSE
, COURSE
, COURSE
, COURSE
4, COURSE

A
B
A
B
A
B
A
B
E

CHANNEL 3 :

COURSE
COURSE
COURSE
COURSE
COURSE
COURSE
COURSE
4, COURSE

oo wbi o

E

CHANNEL 4 :

» COURSE
, COURSE
, COURSE
, COURSE
, COURSE
, COURSE
» COURSE
4, COURSE

GG e e

A
B
A
B
A
B
A
B
E

LONGITUDINAL ACCELERATION FROM ROAD HAZARD TEST ON

(SOC ON CASTERS, LOCKED, BRACED, & ORIENTED)
(CROSSWISE ON 5-TON TRUCK) DATE: 09-11-86

LONGITUDINAL ACCELERATION ON #1 AFT SOC

SPEED PEAK VALUE DURATION

MPH G'S MILLISECONDS
5.50 -.75 64.34
5.50 .17 69.96
5.50 -.81 65.63
5.50 .79 69.81
5.50 =77 65.21
5.50 17 71.33
5.50 -.77 63.11
5.50 .18 69.93
5.50 .91 71.82

LONGITUDINAL ACCELERATION ON #1 FOR SOC

SPEED PEAK VALUE DURATION

MPH G'S MILLISECONDS
5.50 -1.35 66.62
5.50 .87 68.75
5.50 -1.20 66.41
5.50 .83 68.78
5.50 -1.34 66.26
5.50 .82 69.08
5.50 -1.30 67.17
5.50 .83 67.51
5.50 -1.17 71.16

LONGITUDINAL ACCELERATION ON #3 AFT SOC

SPEED PEAK VALUE DURATION

MPH G’'S MILLISECONDS
5.50 .75 64.75
5.50 =77 70.59
5.50 -.80 63.76
5.50 =77 68.80
5.50 .79 64.20
5.50 -.76 69.26
5.50 -.76 64.48
5.50 -.76 68.08
5.50 -.96 71.61

4=-37
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TAPE

TEST

PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS

CHANNEL 5 :

, COURSE
, COURSE
, COURSE
, COURSE
, COURSE
, COURSE
, COURSE
, COURSE

o G0N DD e
ww»wmd> o>

WASHBOARD COURSE

TAPE CHANNEL 6 :
TEST

PASS 1, COURSE A
PASS 1, COURSE B
PASS 2, COURSE A
PASS 2, COURSE B
PASS 3, COURSE A
PASS 3, COURSE B
PASS 4, COURSE A
PASS 4, COURSE B
WASHBOARD COURSE

TAPE

TEST

PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS

CHANNEL 7 :

, COURSE A
, COURSE B
, COURSE A
, COURSE B
, COURSE A
, COURSE B
, COURSE A
4, COURSE B

E

G 03 N DD e

WASHBOARD COURS

LONGITUDINAL ACCELERATION ON #3 FOR SOC

SPEED
MPH

AR O

LONGITUDINAL

SPEED

MPH

AN AANNDND

LONGITUDINAL

SPEED
MPH

A NN M

PEAK VALUE

G'S

ACCELERATION ON UNDERSIDE OF SOC

-

PEAK VALUE

G'S

-

DURATION
MILLISECONDS

P e e e

DURATION
MILLISECONDS

- ———— -

AREA
G'S-SECONDS

AREA
G’ S-SECONDS

-t - - -

ACCELERATION ON FORWARD SIDE OF SOC

PEAK VALUE

G'S

-
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TAPE CHANNEL 8 : LONGITUDINAL ACCELERATION ON AFT SIDE OF SOC

TEST SPEED PEAK VALUE DURATION AREA
MPH G'S MILLISECONDS G'S-SECONDS
PASS 1, COURSE A 5.50 1.18 123.16 09
PASS 1, COURSE B 5.50 -.97 83.39 05
PASS 2, COURSE A 5.50 1.18 122.54 08
PASS 2, COURSE B 5.50 -.94 85.07 05
. PASS 3, COURSE A 5.50 1.23 122.43 09
PASS 3, COURSE B 5.50 -.95 85.25 05
PASS 4, COURSE A 5.50 -1.20 118.21 08
PASS 4, COURSE B 5.50 -.92 85.82 05
WASHBOARD COURSE 5.50 -.28 56.75 01

TAPE CHANNEL 9 : LATERAL ACCELERATION ON RIGHT TRUCK BED

TEST SPEED PEAK VALUE DURATION AREA
MPH G'S MILLISECCNDS G’'S-SECONDS
PASS 1, COURSE A 5.50 81 151.12 07
PASS 1, COURSE B 5.50 60 121.97 04
PASS 2, COURSE A 5.50 80 153.66 07
PASS 2, COURSE B 5.50 61 120.78 04
PASS 3, COURSE A 5.50 82 152.25 07
PASS 3, COURSE B 5.50 58 118.22 04
PASS 4, COURSE A 5.50 -.81 154.94 07
PASS 4, COURSE B 5.50 60 120.16 04
WASHBOARD COURSE 5.50 -.15 55.58 00

TAPE CHANNEL 10 : LATERAL ACCELERATION ON LEFT TRUCK BED

TEST SPEED PEAK VALUE DURATION AREA
MPH G'S MILLISECONDS G’'S-SECONDS
PASS 1, COURSE A 5.50 =77 241.99 06
PASS 1, COURSE B 5.50 55 96.77 03
PASS 2, COURSE A 5.50 75 187.27 07
. PASS 2, COURSE B 5.50 -.55 110.32 04
) PASS 3, COURSE A 5.50 76 237.34 06
PASS 3, COURSE B 5.50 -.54 113.37 04
PASS 4, COURSE A 5.50 76 185.75 06
PASS 4, COURSE B 5.50 -.54 111.77 04
WASHBOARD COURSE 5.50 19 56.52 01
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SYNOPSIS OF TEST NO. 4

In Test No. 4, the casters were removed from the SOC. The SOC was
pogitioned crosswise on the M923 5-ton cargo truck and gsecured with a single
web strap tiedown assembly from each of four tiedown/lift rings. An additional
two web strap tiedown assemblies were used over the top of the SOC.

The SOC in the 5-ton cargo truck was driven over the road course twice. In
the firat complete test, the longitudinal forces were measured at designated
internal and external SOC locationg. 1In the second road test, vertical forces
were measured at the identical locations.

An additional test was performed with wooden blocks positioned under the
four corners of the SOC. This test was stopped after completing one-half of
the first step of the road hazard course because the wooden blocks failad to

remain under the corners of the SOC.

440




ROAD TEST DATA

TEST NO. 4(a) DATE: 12 Sep 86

TEST SPECIMEN: SOC with casters removed secured laterally on the M923 5-ton
cargo truck. Longitudinal forceg recorded. Total of six web strap tiedown
aggemblies used with one gtrap from each tiedown ring and two straps over the

top of the SOC.

PASS 1-A OVER FIRST SERIES OF TIES 7.35 SEC 4.64 MPH
PASS 1-B OVER SECOND SERIES OF TIES 6.60 SEC 5.17 MPH

REMARKS: No movement

PASS 2-A OVER FIRST SERIES OF TIES 6.60 SEC 5.17 MPH
PASS 2-B OVER SECOND SERIES OF TIES 6.45 SEC 5.20 MPH

REMARKS: No movement

30 MILE ROAD TEST: JNo movement

PANIC STOP TEST: No movement

PASS 3-A OVER FIRST SERIES OF TIES 7.05 SEC 4.84 MPH
PASS 3-B OVER SECOND SERIES OF TIES 6.60 SEC 5.17 MPH

REMARKS: No movement

PASS 4-A OVER FIRST SERIES OF TIES 6.75 SEC 5.05 MPH
PASS 4-B OVER SECOND SERIES OF TIES 6.30 SEC 5.41 MPH

REMARKS: No movement

WASHBOARD COURSE: No movement
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TEST 7: LONGITUDINAL ACCELERATION FROM ROAD HAZARD TEST ON

TAPE CHANNEL 1 :
TEST

PASS 1, COURSE A
PASS 1, COURSE B
PASS 2, COURSE A
PASS 2, COURSE B
PASS 3, COURSE A
PASS 3, COURSE B
PASS 4, COURSE A
PASS 4, COURSE B
WASHBOARD COURSE

TAPE

TEST

PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS

CHANNEL 3 :

COURSE
COURSE
COURSE
COURSE
COURSE
COURSE
COURSE
COURSE

L 2 7 I S
P> e B 0>

WASHBOARD COURSE

TAPE CHANNEL 4 :
TEST

PASS 1, COURSE A
PASS 1, COURSE B
PASS 2, COURSE A
PASS 2, COURSE B
PASS 3, COURSE A
PASS 3, COURSE B
PASS 4, COURSE A
PASS 4, COURSE B
WASHBOARD COURSE

(SOC WITHOUT CASTERS, CROSSWISE ON 5-TON TRUCK)
DATE: 096-12-86

LONGITUDINAL ACCELERATION ON #1 AFT SOC

SPEED PEAK VALUE DURATION AREA

MPH G'S MILLISECONDS G'S-SECONDS
5.50 56 79.83 03
5.50 42 64.95 02
5.50 -.52 80.70 02
5.50 41 64.63 02
5.50 ~-.57 90.03 03
5.50 42 66.18 02
5.50 -.57 83.20 03
5.50 41 68.31 02
5.50 ~.51 80.97 02

LONGITUDINAL ACCELERATION ON #1 FOR SOC

SPEED PEAK VALUE DURATION AREA
MPH G'S MILLISECONDS G'S-SECONDS
5.50 -.61 91.82 04
5.50 44 99.65 03
5.50 65 77.10 03
5.50 47 87.49 02
5.50 57 76.38 03
5.50 46 80.27 02
5.50 -.61 73.62 03
5.50 40 94.90 02
5.50 45 88.85 02

LONGITUDINAL ACCELERATION ON #3 AFT SOC

SPEED PEAK VALUE DURATION AREA

MPH G'S MILLISECONDS G'S-SECONDS
5.50 -.57 81.16 03
5.50 -.43 64.71 02
5.50 53 82.45 03
5.50 -.43 70.60 02
5.50 49 84.67 03
5.50 -.44 67.48 02
5.50 52 75.93 02
5.50 -.41 64.21 02
5.50 47 62.89 02
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TAPE

TEST

PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS

WASHBOARD COURS

TAPE

TEST

PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS

WASHBOARD COURS

TAPE

TEST

PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS

WASHBOARD COURS

CHANNEL 5 :

1, COURSE
1, COURSE
2, COURSE
2, COURSE
3, COURSE
3, COURSE
4, COURSE
4, COURSE

A
B
A
B
A
B
A
B
E

CHANNEL 6 :

, COURSE
, COURSE
» COURSE
, COURSE
, COURSE
» COURSE
» COURSE
, COURSE

o GG N~

A
B
A
B
A
B
A
B
E

CHANNEL 7 :

, COURSE
, COURSE
, COURSE
, COURSE
, COURSE
, COURSE
, COURSE
, COURSE

e b G G NN e

A
B
A
B
A
B
A
B
E

LONGITUDINAL ACCELERATION ON #3 FOR SOC

SPEED

MPH

A AN O

LONGITUDINAL

SPEED

MPH

AN ANNDODD

LONGITUDINAL

SPEED
MPH

DO AR

PEAK VALUE

G'S

ACCELERATION ON UNDERSIDE OF SOC

PEAK VALUE

G'S

] ] ] ] i
S0 e
w3 ©O 3 -
-0 O
—

DURATION
MILLISECONDS

DURATION
MILLISECONDS

AREA
G'S-SECONDS

AREA
G’ S-SECONDS

ACCELERATION ON FORWARD SIDE OF SOC

PEAK VALUE

G'S
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TAPE CHANNEL 8 :
TEST

PASS 1, COURSE A
PASS 1, COURSE B
PASS 2, COURSE A
PASS 2, COURSE B
PASS 3, COURSE A
PASS 3, COURSE B
PASS 4, COURSE A
PASS 4, COURSE B
WASHBOARD COURSE

TAPE CHANNEL 9 :
TEST

PASS 1, COURSE A
PASS 1, COURSE B
PASS 2, COURSE A
PASS 2, COURSE B
PASS 3, COURSE A
PASS 3, COURSE B
PASS 4, COURSE A
PASS 4, COURSE B
WASHBOARD COURSE

TAPE

TEST

PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS

CHANNEL 10 :

COURSE A
COURSE B
COURSE A
COURSE B
COURSE A
COURSE B
COURSE A
4, COURSE B

E

= G G NN e

WASHBOARD COURS

LONGITUDINAL ACCELERATION ON AFT SIDE OF SOC

SPE
MPH

DA

ED

PEAK VALUE

G'S

DURATION
MILLISECONDS

LATERAL ACCELERATION ON RIGHT TRUCK BED

SPE
MPH

AN NAANAND

ED

PEAK VALUE

G'S

DURATION
MILLISECONDS

- - ——— -

LATERAL ACCELERATION ON LEFT TRUCK BED

SPEED

MPH

AT M

PEAK VALUE

G'S
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ROAD TEST DATA

TEST NO. 4(b)

TEST SPECIMEN: Same as Test No. 4(a) except

PASS 1-A OVER FIRST SERIES OF TIES
PASS 1-B OVER SECOND SERIES OF TIES

REMARKS: No movement

PASS 2-A OVER FIRST SERIES OF TIES

PASS 2-B OVER SECOND SERIES OF TIES

REMARKS: No movement

30 MILE ROAD TEST: Omitted

PANIC STOP TEST: Omitted

PASS 3-A OVER FIRST SERIES OF TIES

PASS 3-B OVER SECOND SERIES OF TIES

REMARKS: No movement

PASS 4-A OVER FIRST SERIES OF TIES

PASS 4-B OVER SECOND SERIES OF TIES

REMARKS: No movement

WASHBOARD COURSE: No Movement
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TAPE

TEST

PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS

WASHBOARD COURS

TEST 8:

CHANNEL 1 :

COURSE
COURSE
COURSE
COURSE
COURSE
COURSE
COURSE
, COURSE

- w e e ® e -

e 0NN e

A
B
A
B
A
B
A
B
E

TAPE CHANNEL 3 :
TEST

PASS 1, COURSE
PASS 1, COURSE
PASS 2, COURSE
PASS 2, COURSE
PASS 3, COURSE
PASS 3, COURSE
PASS 4, COURSE
PASS 4, COURSE
WASEBOARD COURS

TAPE

TEST

PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS

WASHBOARD COURS

A
B
A
B
A
B
A
B
E

CHANNEL 4 :

. COURSE
» COURSE
, COURSE
, COURSE
, COURSE
, COURSE
, COURSE
, COURSE

e OGN N e

A
B
A
B
A
B
A
B
E

(SOC WITHOUT CASTERS, CROSSWISE ON 5-TON TRUCK)
DATE: 09-12-86

VERTICAL ACCELERATION ON #]1 AFT SOC

VERTICAL ACCELERATION FROM ROAD HAZARD TEST ON SOC

SPEED PEAK VALUE DURATION AREA

MPH G'S MILLISECONDS G'’S-SECONDS
5.50 -1.99 83.75 .10
5.50 -2.14 107.00 .13
5.50 -2.07 82.43 .10
5.50 -2.05 111.61 .14
$5.50 -2.05 84.80 .10
5.50 -2.13 109.59 .14
5.50 -2.05 85.56 .10
5.50 -2.13 108.67 .14
5.50 3.70 84.08 .18

VERTICAL ACCELERATION ON #1 FOR SOC

SPEED PEAK VALUE DURATION AREA

MPH G'S MILLISECONDS G'S-SECONDS
5.50 1.08 101.03 .06
5.50 -.92 100. 49 .06
5.50 -1.06 99.13 .06
5.50 -.87 107.02 .06
5.50 -1.02 94.95 .06
5.50 -.90 114.51 .06
5.50 1.05 107.56 .06
5.50 -.92 109.44 .06
5.50 1.77 86.86 .09

VERTICAL ACCELERATION ON #3 AFT SOC

SPEED PEAK VALUE DURATION AREA

MPH G’'S MILLISECONDS G'S-SECONDS
5.50 ~1.43 95.76 .08
5.50 ~1.18 122.40 .08
5.50 -1.49 93.46 .08
5.50 -1.05 131.57 .08
5.50 -1.51 95.12 .08
5.50 ~1.15 136.84 .08
5.50 ~1.49 94.75 .09
5.50 -1.16 135.96 .08
5.50 2.27 88.04 .12
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TAPE CHANNEL 5 :
TEST

PASS 1, COURSE
PASS 1, COURSE
PASS 2, COURSE
PASS 2, COURSE
PASS 3, COURSE
PASS 3, COURSE
PASS 4, COURSE
PASS 4, COURSE
WASHBOARD COURS

TAPE

TEST

PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS

WASHBOARD COURS

A
B
A
B
A
B
A
B
E

CHANNEL 6 :

COURSE
COURSE
COURSE
COURSE
COURSE
, COURSE
4, COURSE
4, COURSE

. w w e =

GG~ —

A
B
A
B
A
B
A
B
E

TAPE CHANNEL 7 :
TEST

PASS 1, COURSE
PASS 1, COURSE
PASS 2, COURSE
PASS 2, COURSE
PASS 3, COURSE
PASS 3, COURSE
PASS 4, COURSE
PASS 4, COURSE
WASHBOARD COURS

A
B
A
B
A
B
A
B
E

VERTICAL ACCELERATION ON #3 FOR SOC

SPEED
MPH

(S TS RS RS R4 RS RS R RS ]
(3]
[
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- e -

DURATION
MILLISECONDS

VERTICAL ACCELERATION ON UNDERSIDE OF SOC

AN NN
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o

VERTICAL ACCELERATION ON FORWARD SIDE OF SOC
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AT g
n
o

PEAK VALUE
G'S
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D) bt Pt et et bt et ped i
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PEAK VALUE
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TAPE CHANNEL 8 :

TEST

PASS 1, COURSE A
PASS 1, COURSE B
PASS 2, COURSE A
PASS 2, COURSE B
PASS 3, COURSE A
PASS 3, COURSE B
PASS 4, COURSE A
PASS 4, COURSE B

WASHBOARD COURSE

TAPE CHANNEL 9 :

TEST

PASS 1, COURSE A
PASS 1, COURSE B
PASS 2, COURSE A
PASS 2, COURSE B
PASS 3, COURSE A
PASS 3, COURSE B
PASS 4, COURSE A
PASS 4, COURSE B

WASHBOARD COURSE

TAPE CHANNEL 10 :

TEST

PASS 1, COURSE A
PASS 1, COURSE B
PASS 2, COURSE A
PASS 2, COURSE B
PASS 3, COURSE A
PASS 3, COURSE B
PASS 4, COURSE A
PASS 4, COURSE B
WASHBOARD COURSE

VERTICAL ACCELERATION ON AFT SIDE OF SOC

SPEED

MPH

g oW,m

PEAK VALUE

G'S

DURATION

MILLISECONDS

VERTICAL ACCELERATION ON RIGHT TRUCK BED

SPE
MPH

AT AN

ED

PEAK VALUE

G'S

DURATION

MILLISECONDS

VERTICAL ACCELERATION ON LEFT TRUCK BED

SPEED

MPH

AT ANTTAOOM

PEAK VALUE

G'S
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ROAD TEST DATA

TEST NO. 4(c)

the four corners of the SOC.

PASS 1-A OVER FIRST SERIES OF TIES

PASS 1-B OVER SECOND SERIES OF TIES

SOC during test. Test stopped.

PASS 2-A OVER FIRST SERIES OF TIES
PASS 2-B OVER SECOND SERIES OF TIES

REMARKS :

30 MILE ROAD TEST

PANIC STOP TEST

PASS 3-A OVER FIRST SERIES OF TIES
PASS 3-B OVER SECOND SERIES OF TIES

REMARKS

PASS 4-A OVER FIRST SERIES OF TIES
PASS 4-B OVER SECOND SERIES OF TIES
REMARKS

WASHBOARD COURSE
4-49

6.45 SEC
6.45 SEC

REMARKS: Wooden blocks positioned under corners

SEC

SEC

SEC

SEC

SEC

SEC

DATE: 12 Sep 86

TEST SPECIMEN: Same as Test No. 4(b) except wooden blocks were placed under

5.29 MPH
5.29 MPH

of the SOC moved away from the

MPH




TAPE

TEST

PASS
PASS

TAPE

TEST

PASS
PASS

TAPE

TEST

PASS
PASS

TAPE

TES?T

PASS
PASS

TAPE

TEST

PASS
PASS

TEST 8A:

CHANNEL 1

1, COURSE
1, COURSE

CHANNEL 3 :

1, COURSE
1, COURSE

CHANNEL 4 :

1, COURSE
1, COUBSE

CHANNEL § :

1, COURSE
1, COURSE

CHANNEL 6 :

1, COURSE
1, COURSE

VERTICAL ACCELERATION FROM ROAD HAZARD TEST ON SOC

(SOC WITHOUT CASTERS WITH WOODEN BLOCKS UNDER CORNERS)

(LENGTHWISE ON 5-TON TRUCK) DATE: 09-12-86
VERTICAL ACCELERATION ON #1 AFT SOC
SPEED PEAK VALUE DURATION
MPH G'S MILLISECONDS
A 5.50 -1.63 95.22
B 5.50 ~1.20 128.88
VERTICAL ACCELERATION ON #1 FOR SOC
SPEED PEAK VALUE DURATION
MPH G'S MILLISECONDS
A 5.50 1.03 91.50
B 5.50 -1.01 107.51
VERTICAL ACCELERATION ON #3 AFT SOC
SPEED PEAK VALUE DURATION
MPH G’S MILLISECONDS
A 5.50 -1.48 107.42
B 5.50 .87 96.19
VERTICAL ACCELERATION ON #3 FOR SOC
SPEED PEAK VALUE DURATION
MPH G'S MILLISECONDS
A 5.50 1.70 103.36
B 5.50 -1.62 106.02

SPEED

MPH
A 5.50
B 5.50

PEAK VALUE
G'S

4-50

VERTICAL ACCELERATION ON UNDERSIDE OF SOC

DURATION
MILLISECONDS

- - — - -

AREA
G’ S-SECONDS

AREA
G'S-SECONDS

AREA
G'S-SECONDS

AREA
G’'S-SECONDS

- - - - -

AREA
G'S-SECONDS




TAPE

TEST

PASS
PASS

TAPE

TEST

PASS
PASS

TAPE

TEST

PASS
PASS

TAPE

TEST

PASS
PASS

CHANNEL 7

1, COURSE A
1, COURSE B

CHANNEL 8 :

1, COURSE A
1, COURSE B

CHANNEL 9 :

1, COURSE A
1, COURSE B

CHANNEL 10 :

1, COURSE A
1, COURSE B

VERTICAL ACCELERATION ON RIGHT OUTSIDE OF SOC

SPEED
MPH

SPEED
MPH

SPEED
MPH

PEAK VALUE
G'S

PEAK VALUE
G'S

PEAK VALUE
G'S

DURATION
MILLISECONDS

VERTICAL ACCELERATION ON RIGHT TRUCK BED

DURATION
MILLISECONDS

VERTICAL ACCELERATION ON RIGHT TRUCK BED

DURATION

MILLISECONDS

VERTICAL ACCELERATION ON LEFT TRUCK BED

SPEED
MPH

PEAK VALUE
G'S
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DURATION
MILLISECONDS

AREA
G’S-SECONDS

AREA
G'S-SECONDS

AREA
G’ S-SECONDS

AREA
G'S-SECONDS




SYNOPSIS OF TEST NO. §

In Test No. 5, the SOC on solid rubber casters was positioned lengthwise on
the M871 semitrailer and the trailer pulled over the USADACS road hazard course
with a 5-ton tractor. The casters were free to swivel and the brakes on the
caster wheels were released.

In the first test a gingle web strap tiedown assembly was used off each of
four tiedown/lifting rings in addition to two web strap tiedown assemblies
which were used over the top of the S0C. Following completion of the first
step in the USADACS five-step road hazard course, all web strap tiedown
assemblies using the tiedown rings were loose. The SOC was moving six inches
gide-to-side on the deck of the M871 semitrailer. The test was stopped as the
securement method had failed.

A retest was performed after adding a second web strap tiedown assembly
from each of four tiedown/lifting rings. The SOC was road tested secured with
the ten web strap tiedown asgsemblies. This securement method satisfied the
test requirement and is an acceptable load. The vertical forces were measured
at the previougly designated internal and external locations on the SOC.

A second test, using the identical securement method was performed with the
lateral forces being obtained.

A third test was performed with the casters locked and the brakes set on
the wheels. The ten web strap tiedown agsemblies were used to secure the SOC

and lateral forces were measured at the designated locations.
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ROAD TEST DATA

TEST NO. 5(a)

DATE: 12 Sep 86

TEST SPECIMEN: SOC on casters secured longitudinally on the M871 semitrailer.

Vertical forces recorded. Instrumentation data included with data in Test

No. 5b). Total of six web strap tiedown assemblies used with one strap from

each tiedown ring and two straps over the top of the SOC.

PASS 1-A OVER FIRST SERIES OF TIES

PASS 1-B OVER SECOND SERIES OF TIES

REMARKS: SOC moved 1/2 inch to the left.

PASS 2-A OVER FIRST SERIES OF TIES

PASS 2-B OVER SECOND SERIES OF TIES

REMARKS: All straps from sling/tiedown rings loose.

and forth. FAILURE.

30 MILE ROAD TEST

PANIC STOP TEST

PASS 3-A OVER FIRST SERIES OF TIES
PASS 3-B OVER SECOND SERIES OF TIES

REMARKS

PASS 4-A OVER FIRST SERIES OF TIES
PASS 4-B OVER SECOND SERIES OF TIES

REMARKS

WASHBOARD COURSE
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6.45 SEC

6.30 SEC

6.30 SEC

6.15 SEC

SEC

SEC

SEC

SEC

Left rear web strap slightly loose.

5.29 MPH

5.41 MPH

5.41 MPH

5.54 MPH

SOC moved gsix inches back

MPH

MPH

MPH

MPH




ROAD TEST DATA

TEST NO. 5(b) DATE: 12-13 Sep 86
TEST SPECIMEN: Same as Test 5(a), except an additional web strap tiedown
assembly placed at each tiedown ring. A total of ten web strap tiedown

assemblies used in the load.

PASS 1-A OVER FIRST SERIES OF TIES 6.30 SEC 5.41 MPH
PASS 1-B OVER SECOND SERIES OF TIES 6.00 SEC 5.68 MPH

REMARKS: Rear of S0C moved 1/2 inch to the right.

PASS 2-A OVER FIRST SERIES OF TIES 6.45 SEC 5.29 MPH
PASS 2-B OVER SECOND SERIES OF TIES 10.00 SEC 5.68 MPH

REMARKS: No movement

30 MILE ROAD TEST: No movement

PANIC STOP TEST: No movement

PASS 3-A OVER FIRST SERIES OF TIES 6.15 SEC 5.54 MPH
PASS 3-B OVER SECOND SERIES OF TIES 6.30 SEC 5.41 MPH

REMARKS: No movement

PASS 4-A OVER FIRST SERIES OF TIES 6.15 SEC 5.54 MPH
PASS 4-B OVER SECOND SERIES OF TIES 6.00 SEC 5.68 MPH

REMARKS: Right front strap slightly loose.

WASHBOARD COURSE: Right front gtrap loosge; appeared to wrap on ratchet turned
slightly.
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TEST 9:

TAPE CHANNEL 1
TEST

PASS 1, COURSE A
PASS 1, COURSE B
PASS 2, COURSE A
PASS 2, COURSE B
PASS 3, COURSE A
PASS 3, COURSE B
PASS 4, COURSE A
PASS 4, COURSE B
PASS 5, COURSE A
PASS 5, COURSE R
PASS 6, COURSE A
PASS 6, COURSE B
WASHBOARD COURSE

TAPE

TEST

PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS

WASHBOARD COURS

CHANNEL 3 :

COURSE
COURSE
COURSE
COURSE
COURSE
COURSE
COURSE
COURSE
COURSE
COURSE
COURSE
, COURSE

DD DU OGN

A
B
A
B
A
B
A
B
A
B
A
B
E

VERTICAL ACCELERATION FROM ROAD HAZARD TEST ON SOC

(SOC ON CASTERS, LENGTHWISE ON M871 TRAILER)

DATE:

09-12-86

VERTICAL ACCELERATION ON #1 AFT SOC

SPEED

MPH

QA ANAANDANTANDAN N

PEAK VALUE

G'S

GGGV LINDD N D L

DURATION
MILLISECONDS

VERTICAL ACCELERATION ON #1 FOR SOC

SPEED

MPH

DA AANDAAADAANDN

PEAK VALUE

G'S

- -

e S S R N e e S
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DURATION
MILLISECONDS

AREA
G'S-SECONDS

AREA
G'S-SECONDS

- - ———— -




TAPE CHANNEL 4 :

TEST

PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS

WASHBOARD COURS

O D3OI N)

.- ®w E e e e e w e = o=

6

COURSE
COURSE
COURSE
COURSE
COURSE
COURSE
COURSE
COURSE
COURSE
COURSE
COURSE
COURSE

A
B
A
B
A
B
A
B
A
B
A
B
E

TAPE CHANNEL 5 :

TEST

PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS

WASHBOARD COURS

DO GION DN =

* ®w e w e ® w e e e =

COURSE
COURSE
COURSE
COURSE
COURSE
COURSE
COURSE
COURSE
COURSE
COURSE
COURSE
COURSE

A
B
A
B
A
B
A
B
A
B
A
B
E

VERTICAL ACCELERATION ON #3 AFT SOC

SPE
MPH

AT AN RNRAAUN

ED

PEAK VALUE

G'S

WV VDO

DURATION
MILLISECONDS

VERTICAL ACCELERATION ON #3 FOR SOC

SPE
MPH

DANTA AN ON

ED

PEAK VALUE

G'S

- - —————

LD LUNUWUVWUWLLLWLWULKWQK
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DURATION
MILLISECONDS

AREA
G’ S-SECONDS

AREA
G'S-SECONDS




TAPE CHANNEL 6 : VERTICAL ACCELERATION ON UNDERSIDE OF SOC

TEST SPEED PEAK VALUE DURATION AREA
MPH G’S MILLISECONDS G'S-SECONDS
PASS 1, COURSE A 5.50 -3.58 77.56 16
PASS 1, COURSE B 5.50 -3.17 66.83 12
PASS 2, COURSE A 5.50 -3.41 74.38 14
PASS 2, COURSE B 5.50 -3.24 66.53 12
PASS 3, COURSE A 5.50 -3.23 66.29 12
PASS 3, COURSE B 5.50 -3.18 65.56 12
PASS 4, COURSE A 5.50 -3.50 73.35 15
PASS 4, COURSE B 5.50 -3.01 67.10 11
PASS 5, COURSE A 5.50 -3.57 73.55 15
PASS 5, COURSE B 5.50 -2.99 66.49 11
PASS 6, COURSE A 5.50 -3.65 74.00 15
PASS 6, COURSE B 5.50 -3.02 66.89 11
WASHBOARD COURSE 5.50 ~-3.45 71.66 15

TAPE CHANNEL 7 : VERTICAL ACCELERATION ON RIGHT OUTSIDE OF SOC

TEST SPEED PEAK VALUE DURATION AREA
MPH G’S MILLISECONDS G'S-SECONDS
PASS 1, COURSE A 5.50 3.26 71.68 14
PASS 1, COURSE B 5.50 2.79 66.41 11
PASS 2, COURSE A 5.50 3.43 61.47 12
PASS 2, COURSE B 5.50 2.74 60.29 10
PASS 3, COURSE A 5.50 2.80 61.38 10
PASS 3, COURSE B 5.50 2.87 62.55 10
PASS 4, COURSE A 5.50 2.67 81.46 12
PASS 4, COURSE B 5.50 2.43 71.48 10
PASS 5, COURSE A 5.50 2.73 73.57 11
PASS 5, COURSE B 5.50 2.38 70.88 10
PASS 6, COURSE A 5.50 2.78 79.80 13
PASS 6, COURSE B 5.50 2.4] 70.54 10
WASHBOARD COURSE 5.50 2.52 74.23 11
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TAPE CHANNEL 8 :

TEST

PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS

WASHBOARD COURS

DDA N GG N =

* ®w w e ® w e w w®@ w w ow

COURSE
COURSE
COURSE
COURSE
COURSE
COURSE
COURSE
COURSE
COURSE
COURSE
COURSE
COURSE

B
A
B
A
B
A
B
A
B
E

TAPE CHANNEL 9 :

TEST

PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS

WASHBOARD COURS

DD OGN N

- @ w w e W w w w w w e

COURSE
COURSE
COURSE
COURSE
COURSE
COURSE
COURSE
COURSE
COURSE
COURSE
COURSE
COURSE

VERTICAL ACCELERATION ON RIGHT TRUCK BED

SPE
MPH

-—-

N A AT AN ANNTTO A

ED

PEAK VALUE DURATION AREA

G'S MILLISECONDS G’S-SECONDS
3.37 72.86 14
2.40 63.31 08
3.21 75.55 15
2.35 79.85 11
2.41 81.18 12
2.47 82.23 12
3.00 73.11 13
2.38 62.70 08
2.98 73.39 13
2.27 69.30 09
3.03 76.39 14
2.44 63.57 09
2.71 74.05 11

VERTICAL ACCELERATION ON RIGHT TRUCK BED

SPE
MPH

AT AAAANTNDOTON

ED

PEAK VALUE DURATION AREA

G'S MILLISECONDS G'S-SECONDS
3.19 74.45 13
2.54 69.83 10
3.22 84.01 16
2.34 82.63 08
2.41 64.18 09
2.50 65.90 09
2.72 86.16 15
2.42 72.65 10
2.80 87.48 15
2.41 72.57 10
2.83 88.43 16
2.44 72.78 10
2.42 75.84 10
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ROAD TEST DATA

TEST NO. 5(c)

13 Sep 87

TEST SPECIMEN: Same as Test No. 5(b) except lateral forces measured.

PASS 1-A OVER FIRST SERIES OF TIES 6.60 SEC
PASS 1-B OVER SECOND SERIES OF TIES 6.00 SEC

REMARKS: No movement

PASS 2-A OVER FIRST SERIES OF TIES 6.15 SEC

PASS 2-B OVER SECOND SERIES OF TIES 6.00 SEC

REMARKS: No movement

30 MILE ROAD TEST: Omitted

PANIC STOP TEST: Omitted

PASS 3-A OVER FIRST SERIES OF TIES 6.15 SEC

PASS 3-B OVER SECOND SERIES OF TIES 6.00 SEC

REMARKS: No movement

PASS 4-A OVER FIRST SERIES OF TIES 6.30 SEC

PASS 4-B OVER SECOND SERIES OF TIES 6.00 SEC

REMARKS: No movement

WASHBOARD COURSE: No movement
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.17

.68

.54

.68

.54

.68

.41

.68

MPH

MPH

MPH

MPH

MPH

MPH




TEST 10: LATERAL ACCELERATION FROM ROAD HAZARD TEST ON SOC
(SOC ON CASTERS, LENGTHWISE ON M871 TRAILER)
DATE: 09-13-86

TAPE CHANNEL 1 : LATERAL ACCELERATION ON #] AFT SOC

TEST SPEED PEAK VALUE DURATION AREA
MPH G'S MILLISECONDS G'S~-SECONDS
PASS 1, COURSE A 5.50 -1.60 122.14 11
PASS 1, COURSE B 5.50 -1.78 78.94 08
PASS 2, COURSE A 5.50 -1.51 116.71 11
PASS 2, COURSE B 5.50 -1.76 78.77 08
PASS 3, COURSE A 5.50 -1.57 121.55 11
PASS 3, COURSE B 5.50 -1.77 78.87 08
PASS 4, COURSE A 5.50 1.62 63.92 06
PASS 4, COURSE B 5.50 -1.75 78.74 08
WASHBOARD COURSE 5.50 37 92.96 02

TAPE CHANNEL 3 : LATERAL ACCELERATION ON #1 FOR SOC

TEST SPEED PEAK VALUE DURATION AREA
MPH G'S MILLISECONDS G'S-SECONDS
PASS 1, COURSE A 5.50 2.22 81.71 12
PASS 1, COURSE B 5.50 2.10 85.18 11
PASS 2, COURSE A 5.50 2.21 73.18 10
PASS 2, COURSE B 5.50 2.10 85.12 10
PASS 3, COURSE A 5.50 2.29 76.64 12
PASS 3, COURSE B 5.50 2.08 84.74 11
PASS 4, COURSE A 5.50 2.40 80.96 12
PASS 4, COURSE B 5.50 2.09 83.60 10
WASHBOARD COURSE 5.50 -.41 85.39 02

TAPE CHANNEL 4 : LATERAL ACCELERATION ON #3 AFT SOC

TEST SPEED PEAK VALUE DURATION AREA
MPH G'S MILLISECONDS  G'S-SECONDS
PASS 1, COURSE A 5.50 1.50 121.72 11
PASS 1, COURSE B 5.50 1.71 77.40 08
PASS 2, COURSE A 5.50 1.51 74.80 06
PASS 2, COURSE B 5.50 1.76 77.87 08
PASS 3, COURSE A 5.50 1.44 113.57 10
PASS 3, COURSE B 5.50 1.74 78.68 08
PASS 4, COURSE A 5.50 -1.68 64.35 06
PASS 4, COURSE B 5.50 1.72 77.85 08
WASHBOARD COURSE 5.50 -.36 103.73 02
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TAPE CHANNEL 5

TEST

PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS

WASHBOARD COURS

B b 03 0 DD DD e

COURSE
COURSE
COURSE
COURSE
COURSE
COURSE
COURSE
COURSE

TAPE CHANNEL 6

TEST

PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS

WASHBOARD COURS

1,
1,
2,
2,
3’
3,
4,

4,

COURSE
COURSE
COURSE
COURSE
COURSE
COURSE
COURSE
COURSE

A
B
A
B
A
B
A
B
E

A
B
A
B
A
B
A
B
E

TAPE CHANNEL 7 :

TEST

PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS

WASHBOARD COURS

4

, COURSE

COURSE
COURSE
COURSE

. COURSE
. COURSE
. COURSE

COURSE

A
B
A
B
A
B
A
B
E

LATERAL ACCELERATION ON #3 FOR SOC

SPE
MPH

AT NN

ED

PEAK VALUE

G'S

DURATION
MILLISECONDS

LATERAL ACCELERATION ON UNDERSIDE OF SOC

SPE
MPH

NANT AN

LATERAL ACCELERATION ON RIGHT OUTSIDE OF SOC

SPE
MPH

S ANTTAANIDN

ED

ED

PEAK VALUE

G'S

[oadi = I - B R i
—
(5]

PEAK VALUE

G’S

HPHHHHHM
3
[
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DURATION
MILLISECONDS

DURATION
MILLISECONDS

AREA
G'S-SECONDS

AREA
G'S-SECONDS

AREA
G'S-SECONDS




TAPE

TEST

PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS

WASHBOARD COURS

TAPE

TEST

PASS
PALS
PASS
PASS
PASS
PASS
PASS
PASS

WASHBOARD COURS

TAPE CHANNEL 10 :

TEST

PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS

WASHBOARD COURS

CHANNEL 8 :

1, COURSE
1, COURSE
2, COURSE
2, COURSE
3, COURSE
3, COURSE
4, COURSE
4, COURSE

A
B
A
B
A
B
A
B
E

CHANNEL 9 :

, COURSE
, COURSE
, COURSE
, COURSE
, COURSE
, COURSE
, COURSE

o Gl G N DD s

4, COURSE

1, COURSE
1, COURSE
2, COURSE
2, COURSE
3, COURSE
3, COURSE
4, COURSE
4, COURSE

A
B
A
B
A
B
A
B
E

A
B
A
B
A
B
A
B
E

LATERAL ACCELERATION ON RIGHT TRUCK BED

SPEED

MPH

DA ANDOON
(3,
<

PEAK VALUE

G’S

DURATION
MILLISECONDS

LATERAL ACCELERATION ON RIGHT TRUCK BED

SPEED

MPH

SBAAANRANAND
(3]
<O

PEAK VALUE

G'S

DURATION
MILLISECONDS

LATERAL ACCELERATION ON LEFT TRUCK BED

SPEED

MPH

AT ANARNRTOD

PEAK VALUE

G'S
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DURATION
MILLISECONDS

AREA
G’S-SECONDS

AREA
G'S-SECONDS

AREA
G'S-SECONDS




TAPE

TEST

PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS

WASHBOARD COURS

CHANNEL 10 :

VERTICAL ACCELERATION ON LEFT TRUCK BED

- e e e “« . e e e o=

DO N W G DN

COURSE
COURSE
COURSE
COURSE
COURSE
COURSE
COURSE
COURSE
COURSE
COURSE
COURSE
COURSE

A
B
A
B
A
B
A
B
A
B
A
B
E

SPEED PEAK VALUE DURATION

MPH G'S MILLISECONDS
5.50 3.41 69.57
5.50 2.20 62.57
5.50 3.01 78.63
5.50 2.18 83.96
5.50 3.24 74.92
5.50 2.31 70.04
5.50 3.23 75.96
5.50 2.26 71.93
5.50 3.20 74.16
5.50 2.31 71.22
5.50 3.20 76.15
5.50 2.41 61.18
5.50 2.57 80.29

AREA
G’'S-SECONDS




ROAD TEST DATA

TEST NO. 5(d)

TEST SPECIMEN: Same as Test No S5(c) except the casters were locked and the

brakes set on the wheels.

PASS 1-A OVER FIRST SERIES OF TIES 6.30
PASS 1-B OVER SECOND SERIES OF TIES 6.15

REMARKS: No movement

PASS 2-A OVER FIRST SERIES OF TIES 6.15
PASS 2-B OVER SECOND SERIES OF TIES 6.00

REMARKS: No movement

30 MILE ROAD TEST: Omitted

PANIC STOP TEST: Omitted

PASS 3-A OVER FIRST SERIES OF TIES 6.30

PASS 3-B OVER SECOND SERIES OF TIES 6.15

REMARKS: No movement

PASS 4-A OVER FIRST SERIES OF TIES 6.30

PASS 4-B OVER SECOND SERIES OF TIES 6.30

REMARKS: No movement

WASHBOARD COURSE: No movement
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SEC

SEC

SEC

SEC

SEC

SEC

SEC

SEC

DATE:

13 Sep 86

MPH

MPH

MPH

MPH

MPH

MPH

MPH

MPH




TEST 10A:

TAPE CHANNEL 1

TEST

PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS

WASHBOARD COURS

4

W NN

, COURSE

COURSE
COURSE
COURSE
COURSE
COURSE
COURSE
COURSE

TAPE CHANNEL 3

TEST

PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS

WASHBOARD COURS

1

w1 WD

COURSE
COURSE
COURSE
COURSE

, COURSE

COURSE
COURSE
COURSE

TAPE CHANNEL 4

TEST

PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS

WASHBOARD corree

4

F R I B I B

COURSE

, COURSE

COURSE
COURSE
COURSE
COURSE

. COURSE

COURSE

LATERAL ACCELERATION FROM ROAD HAZARD TEST ON SOC

(S0C ON LOCKED CASTERS, LENGTHWISE ON M871 TRAILER)
DATE:

A
B
A
B
A
B
A
B
E

A
B
A
B
A
B
A
B
E

e B e = e = B o o s ]

09-13-86

LATERAL ACCELERATION ON #] AFT SOC

SPE

ED

MPH

N A AN AT

PEAK VALUE

G)

S

DURATION
MILLISECONDS

LATERAL ACCELERATION ON #1 FOR SOC

SPE
MPH

ATV, oW,

ED

PEAK VALUE

Gl

)

W00

DURATION
MILLISECONDS

LATERAL ACCELERATION ON #3 AFT S0C

SPE
MPH

AN W,

ED

PEAK VALUE

GI

)

— b e bt e bt et et
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DURATION
MILLISECONDS

AREA
G'S-SECONDS

AREA
G'S-SECONDS

AREA
G'S-SECONDS



TAPE CHANNEL 5 :

TEST

PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS

WASHBOARD COURS

COURSE
COURSE
COURSE
COURSE
COURSE
COURSE
COURSE
COURSE

A
B
A
B
A
B
A
B
E

TAPE CHANNEL 6 :

TEST

PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS

WASHBOARD COURS

e Gl G DD D e e

-

4

-

-

-

COURSE
COURSE
COURSE
COURSE
COURSE
COURSE
COURSE
COURSE

A
B
A
B
A
B
A
B
E

TAPE CHANNEL 7 :

TEST

PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS

WASHBOARD COURS

o b G G XD DI

COURSE
COURSE
COURSE
COURSE

. COURSE

COURSE
COURSE
COURSE

A
B
A
B
A
B
A
B
E

LATERAL ACCELERATION ON #3 FOR SOC

SPE
MPH

N AN AT

ED

PEAK VALUE

G!

S

DURATION
MILLISECONDS

LATERAL ACCELERATION ON UNDERSIDE OF SOC

SPE

ED

MPH
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TAPE

TEST

PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS

CHANNEL 8 :

, COURSE A
, COURSE B
. COURSE A
, COURSE B
, COURSE A
B
A
B
E

Gl G D D v

, COURSE
4, COURSE
4, COURSE

WASHBOARD COURS

TAPE CHANNEL 9
TEST

PASS 1, COURSE A
PASS 1, COURSE B
PASS 2, COURSE A
PASS 2, COURSE B
PASS 3, COURSE A
PASS 3, COURSE B
PASS 4, COURSE A
PASS 4, COURSE B
WASHBOARD COURSE

TAPE

TEST

PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS

CHANNEL 10 :

COURSE A
COURSE B
, COURSE A
COURSE B
, COURSE A
B
A
B
E

, COURSE
, COURSE
4, COURSE

XD

WASHBOARD COURS

LATERAL ACCELERATION ON RIGHT TRUCK BED

SPE
MPH

NDANAADOONOoO,

ED

PEAK VALUE

G’S
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MILLISECONDS

LATERAL ACCELERATION ON RIGHT TRUCK BED

SPE
MPH

NN NN OTWM

ED
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G’'S

DURATION
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LATERAL ACCELERATION ON LEFT TRUCK BED

SPE
MPH

NN

ED
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G’'S
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SYNOPSIS OF TEST NO. 6

In Test No. 6, the casters were removed from the SOC. The SOC was posi-
tioned lengthwise on the M87] semitrailer and secured with a single web strap
tiedown agsembly from each of four tiedown/lift rings. An additional two web
strap tiedown assemblies were used over the top of the SOC.

The test load on the gemitrailer completed the road hazard course twice.
In the first complete test, the lateral forces were measured at designated
internal and external SOC locations. In the gecond test, vertical furces were
measured at the identical locations.

Both securement methods passed the test requirements.

4-72




ROAD TEST DATA

TEST NO. 6(a) DATE:

TEST SPECIMEN: SOC with castors removed gecured longitudinally on M871.

Lateral forces measured. Total six web strap tiedown assemblies uged with

13 Sep 86

one strap from each tiedown ring and two over the top of the SOC.

PASS 1-A OVER FIRST SERIES OF TIES 6.15 SEC

PASS 1-B OVER SECOND SERIES OF TIES 6.25 SEC

5.54

5.54

REMARKS: SOC moved 1/4 inch forward and 1/2 inch to the left.

PASS 2-A OVER FIRST SERIES OF TIES 6.30 SEC

PASS 2-B OVER SECOND SERIES OF TIES 6.30 SEC

REMARKS: No change

30 MILE ROAD TEST: SOC moved 1/4 inch forward.

PANIC STOP TEST: No change

PASS 3-A OVER FIRST SERIES OF TIES 6.60 SEC

PASS 3-B OVER SECOND SERIES OF TIES 6.30 SEC

5.17

5.41

REMARKS: All four corner straps appeared to slightly stretch.

PASS 4-A OVER FIRST SERIES OF TIES 6.30 SEC
PASS 4-B OVER SECOND SERIES OF TIES 6.15 SEC

REMARKS: No change

WASHBOARD COURSE: Two web straps on left side are loose.

peared to =#lip on the take-up sgpool.

4-73

The strap ap-

MPH

MPH

MPH

MPH

MPH

MPH

MPH




TEST 11:

TAPE CHANNEL 1 :

TEST

PASS 1, COURSE A
PASS 1, COURSE B
PASS 2, COURSE A
PASS 2, COURSE B
PASS 3, COURSE A
PASS 3, COURSE B
PASS 4, COURSE A
PASS 4, COURSE B
WASHBOARD COURSE

TAPE CHANNEL 3 :

TEST

PASS 1, COURSE A
PASS 1, COURSE B
PASS 2, COUBSE A
PASS 2, COURSE B
PASS 3, COURSE A
PASS 3, COURSE B
PASS 4, COURSE A
PASS 4, COURSE B

WASHBOARD COURSE

TAPE CHANNEL 4 :

TEST

PASS 1, COURSE A
PASS 1, COURSE B
PASS 2, COURSE A
PASS 2, COURSE B
PASS 3, COURSE A
PASS 3, COURSE B
PASS 4, COURSE A
PASS 4, COURSE B
WASHBOARD COURSE

LATERAL ACCELERATION FROM ROAD HAZARD TEST ON SOC

(SOC WITHOUT CASTERS, LENGTHWISE ON M871 TRAILER)

DATE: 09-13-86

LATERAL ACCELERATION ON #1 AFT SOC

SPEED PEAK VALUE DURATION

MPH G'S MILLISECONDS
5.50 -1.54 116.57
5.50 1.00 323.32
5.50 -1.44 106.90
5.50 -1.21 89.30
5.50 -1.46 122.24
5.50 -.99 96.39
5.50 -1.37 113.49
5.50 -1.10 95.54
5.50 -1.32 110.74

LATERAL ACCELERATION ON #1 FOR SOC

SPEED PEAK VALUE DURATION

MPH G'S MILLISECONDS
5.50 2.03 100.03
5.50 1.41 101.12
5.50 2.00 106.81
5.50 1.97 82.95
5.50 2.08 98.52
5.50 1.48 98.13
5.50 1.90 97.26
5.50 1.80 90.04
5.50 1.67 95.94

LATERAL ACCELERATION ON #3 AFT SOC

SPEED PEAK VALUE DURATION

MPH G'S MILLISECONDS
5.50 1.39 109.10
5.50 -1.08 196.47
5.50 1.35 105.80
5.50 1.20 86.69
5.50 1.33 122.81
5.50 .96 94.70
5.50 1.30 112.76
5.50 1.11 97.09
5.50 1.24 106.02
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PASS
PASS
PASS
PASS
PASS
PASS
PASS
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PASS
PASS
PASS
PASS
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PASS
PASS
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A
B
A
B
A
B
A
B
E
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A
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A
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A
B
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LATERAL ACCELERATION ON #3 FOR SOC

SPEED
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DA ARAAAANNNNTM
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G'S
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SPEED
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DA AR
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bt i et i et b Pt i et
. . . e e

PEAK VALUE
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TAPE CHANNEL 8 :
TEST

PASS 1, COURSE A
PASS 1, COURSE B
PASS 2, COURSE A
PASS 2, COURSE B
PASS 3, COURSE A
PASS 3, COURSE B
PASS 4, COURSE A
PASS 4, COURSE B
WASHBOARD COURSE

TAPE CHANNEL 9 :
TEST

PASS 1, COURSE A
PASS 1, COURSE B
PASS 2, COURSE A
PASS 2, COURSE B
PASS 3, COURSE A
PASS 3, COURSE B
PASS 4, COURSE A
PASS 4, COURSE B
WASHBOARD COURSE

TAPE

TEST

PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS

CHANNEL 10 :

, COURSE A
, COURSE B
, COURSE A
» COURSE B
» COURSE A
, COURSE B
, COURSE A
4, COURSE B

E

o AN e

WASHBOARD COURS

LATERAL ACCELERATION ON LEFT OUTSIDE OF SOC

SPEED

MPH

DA NAN DN

PEAK VALUE
G'S

DURATION
MILLISECONDS

LATERAL ACCELERATION ON RIGHT TRUCK BED

SPEED

MPH

AN O,m

PEAK VALUE
G'S

DURATION
MILLISECONDS

LATERAL ACCELERATION ON LEFT TRUCK BED

SPE
MPH

DA RNRNWM

ED

PEAK VALUE
G'S
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ROAD TEST DATA

TEST NO. 6(b)

13 Sep 86

TEST SPECIMEN: Same ag Test No. 6(a), except vertical forces measured.

PASS 1-A OVER FIRST SERIES OF TIES
PASS 1-B OVER SECOND SERIES OF TIES

REMARKS: No movement

PASS 2-A OVER FIRST SERIES OF TIES

PASS 2-B OVER SECOND SERIES OF TIES

REMARKS: No movement

30 MILE ROAD TEST: Omitted

PANIC STOP TEST: Omitted

PASS 3-A OVER FIRST SERIES OF TIES

PASS 3-B OVER SECOND SERIES OF TIES

REMARKS: No movement

PASS 4-A OVER FIRST SERIES OF TIES

PASS 4-B OVER SECOND SERIES OF TIES

REMARKS: No movement

WASHBOARD COURSE: No movement
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TEST 12: VERTICAL ACCELERATION FROM ROAD HAZARD TEST ON SOC
(SOC WITHOUT CASTERS, LENGTHWISE ON M871 TRAILER)
DATE: 09-10-86

TAPE CHANNEL 1 : VERTICAL ACCELERATION ON #1 AFT SOC

TEST SPEED PEAK VALUE DURATION AREA
MPH G'S MILLISECONDS  G’'S-SECONDS
PASS 1, COURSE A 5.50 3.69 68.76 14
PASS 1, COURSE B 5.50 2.75 66.66 10
PASS 2, COURSE A 5.50 3.56 68.06 14
PASS 2, COURSE B 5.50 2.79 66.79 11
PASS 3, COURSE A 5.50 3.71 70.10 15
PASS 3, COURSE B 5.50 3.20 74.41 13
PASS 4, COURSE A 5.50 3.69 69.71 14
PASS 4, COURSE B 5.50 2.78 66.78 11
WASHBOARD COURSE 5.50 1.82 65.77 07

TAPE CHANNEL 3 : VERTICAL ACCELERATION ON #1 FOR SOC

TEST SPEED PEAK VALUE DURATION AREA
MPH G’S MILLISECONDS G’'S-SECONDS
PASS 1, COURSE A 5.50 2.11 67.91 09
PASS 1, COURSE B 5.50 1.78 66.95 06
PASS 2, COURSE A 5.50 2.09 67.35 08
PASS 2, COURSE B 5.50 1.81 67.31 07
PASS 3, COURSE A 5.50 2.08 72.20 08
PASS 3, COURSE B 5.50 1.98 72.35 08
PASS 4, COURSE A 5.50 2.04 71.52 09
PASS 4, COURSE B 5.50 1.83 67.29 07
WASHBOARD COURSE 5.50 1.31 61.21 05

TAPE CHANNEL 4 : VERTICAL ACCELERATION ON #3 AFT SOC

TEST SPEED PEAK VALUE DURATION AREA
MPH G'S MILLISECONDS G'S-SECONDS
PASS 1, COURSE A 5.50 2.93 66.73 11
PASS 1, COURSE B 5.50 2.31 70.18 09
PASS 2, COURSE A 5.50 3.10 66.32 12
PASS 2, COURSE B 5.50 2.35 70.04 10
PASS 3, COURSE A 5.50 2.82 80.12 13
PASS 3, COURSE B 5.50 2.74 68.17 11
PASS 4, COURSE A 5.50 2.88 79.01 13
PASS 4, COURSE B 5.50 2.32 70.05 09
WASHBOARD COURSE 5.50 1.56 65.29 06
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TAPE CHANNEL 8 :

TEST

PASS 1, COURSE A
PASS 1, COURSE B
PASS 2, COURSE A
PASS 2, COURSE B
PASS 3, COURSE A
PASS 3, COURSE B
PASS 4, COURSE A
PASS 4, COURSE B
WASHBOARD COURSE

TAPE CHANNEL 9 :

TEST

PASS 1, COURSE A
PASS 1, COURSE B
PASS 2, COURSE A
PASS 2, COURSE B
PASS 3, COURSE A
PASS 3, COURSE B
PASS 4, COURSE A
PASS 4, COURSE B
WASHBOABRD COURSE

TAPE CHANNEL 10 :

TEST

PASS 1, COURSE
PASS 1, COURSE
PASS 2, COURSE
PASS 2, COURSE
PASS 3, COURSE
PASS 3, COURSE
PASS 4, COURSE
PASS 4, COURSE
WASHBOARD COURSE

ook o> >

VERTICAL ACCELERATION ON LEFT OUTSIDE OF SOC

SPEED
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DA NND O

VERTICAL ACCELERATION ON RIGHT TRUCK BED

SPEED
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[S IS RS RS RS RS R RS R
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SYNOPSIS OF TEST NO. 7

In Test No. 7, the SOC on solid rubber casters was positioned crosswise on
the M871 semitrailer and the trailer was pulled over the USADACS road hazard
course with a 5-ton tractor. The casters of the SOC were unlocked and the
brakeg on the wheels were releasged.

The SOC, in this configuration, was first tested to collect vertical
forces and the test was duplicated to collect lateral forces.

Securement method passed the test requirements.




ROAD TEST DATA

TEST NO. 7(a) DATE: 14 Sep 86
TEST SPECIMEN: SOC on unlocked casters secured crosgwise on MB7] semitrailer.
Vertical forces measured. Total of six web strap tiedown assemblies were used

with one strap from each tiedown ring and two straps over the top of the SOC.

PASS 1-A OVER FIRST SERIES OF TIES 6.45 SEC 5.29 MPH
PASS 1-B OVER SECOND SERIES OF TIES 6.15 SEC ' 5.54 MPH

REMARKS: SOC one inch forward and moving side-to-gside three inches.

PASS 2-A OVER FIRST SERIES OF TIES 6.45 SEC 5.29 MPH
PASS 2-B OVER SECOND SERIES OF TIES 6.15 SEC 5.54 MPH
REMARKS: Two corner straps slightly looge due to webbing being compacted on

take-up spool.

30 MILE ROAD TEST: No change

PANIC STOP TEST: No change

PASS 3-A OVER FIRST SERIES OF TIES 6.45 SEC 5.29 MPH
PASS 3-B OVER SECOND SERIES OF TIES 6.15 SEC 5.54 MPH
REMARKS: Right rear strap loose due to slip on take-up spool. SOC moved

forward one inch.

PASS 4-A OVER FIRST SERIES OF TIES 6.30 SEC 5.41 MPH
PASS 4-B OVER SECOND SERIES OF TIES 6.00 SEC 5.68 MPH
REMARKS: Both rear web straps loose. SOC moving side-to-gside four to five

inches.

WASHBOARD COURSE: No change
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TEST 13:

TAPE CHANNEL 1

TEST

PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS

WASHBOARD COURS

4

COURSE
COURSE
COURSE
COURSE
COURSE
COURSE
COURSE
COURSE

A
B
A
B
A
B
A
B
E

TAPE CHANNEL 3 :

TEST

PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS

WASHBOARD COURS
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COURSE
COURSE
COURSE
COURSE
COURSE

A
B
A

B
A
B
A
B
E

TAPE CHANNEL 4 :

TEST

PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS

WASHBOARD COURS

W G LN N~

4
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COURSE
COURSE
COURSE
COURSE
COURSE
COURSE
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A
B
A
B
A
B
A
B
E

DATE:

09-14-86

VERTICAL ACCELERATION ON #1 AFT SOC

SPE
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ED
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oI ATGIO,

DURATION
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VERTICAL ACCELERATION ON #1 FOR SOC

SPEED
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VERTICAL ACCELERATION ON #3 AFT SOC

SPEED
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(3 DS RS RS NS RS RS RS S ]
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VERTICAL ACCELERATION ON #3 FOR SOC
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TAPE CHANNEL 8 : VERTICAL ACCELERATION ON AFT SIDE OF SOC

TEST SPEED PEAK VALUE DURATION AREA
MPH G’S MILLISECONDS G'S-SECONDS
PASS 1, COURSE A 5.50 3.51 79.53 16
PASS 1, COURSE B 5.50 2.94 69.63 12
PASS 2, COURSE A 5.50 3.23 71.55 13
PASS 2, COURSE B 5.50 2.98 69.38 12
PASS 3, COURSE A 5.50 3.44 78.21 16
PASS 3, COURSE B 5.50 2.97 69.40 12
PASS 4, COURSE A 5.50 3.50 73.60 14
PASS 4, COURSE B 5.50 2.87 69.24 12
WASHBOARD COURSE 5.50 3.18 79.93 14

TAPE CHANNEL 9 : VERTICAL ACCELERATION ON RIGHT TRUCK BED

TEST SPEED PEAK VALUE DURATION AREA
MPH G'S MILLISECONDS G'S-SECONDS
PASS 1, COURSE A 5.50 3.16 75.36 14
PASS 1, COURSE B 5.50 2.32 78.56 11
PASS 2, COURSE A 5.50 3.52 77.34 16
PASS 2, COURSE B 5.50 2.24 79.24 11
PASS 3, COURSE A 5.50 3.52 77.24 16
PASS 3, COURSE B 5.50 2.16 78.60 10
PASS 4, COURSE A 5.50 3.53 77.09 16
PASS 4, COURSE B 5.50 2.14 76.05 09
WASHBOARD COURSE 5.50 2.49 77.88 11

TAPE CHANNEL 10 : VERTICAL ACCELERATION ON LEFT TRUCK BED

TEST SPEED PEAK VALUE DURATION AREA
MPH G'S MILLISECONDS G'S-SECONDS
PASS 1, COURSE A 5.50 3.70 82.37 17
PASS 1, COURSE B 5.50 2.86 71.48 12
PASS 2, COURSE A 5.50 3.17 72.11 13
PASS 2, COURSE B 5.50 2.94 72.00 12
PASS 3, COURSE A 5.50 3.40 78.36 15
PASS 3, COURSE B 5.50 2.88 72.61 12
PASS 4, COURSE A 5.50 3.43 73.34 15
PASS 4, COURSE B 5.50 2.76 69.90 11
WASHBOARD COURSE 5.50 3.16 80.59 14
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ROAD TEST DATA

TEST NO. 7(b)

14 Sep 86

TEST SPECIMEN: Same as Test No. 7(a) except lateral forces measured.

PASS 1-A OVER FIRST SERIES OF TIES 6.00 SEC

PASS 1-B OVER SECOND SERIES OF TIES 6.45 SEC

REMARKS: SOC moved right 1/2 inch and rearward 1/2 inch.

PASS 2-A OVER FIRST SERIES OF TIES 6.15 SEC

PASS 2-B OVER SECOND SERIES OF TIES 5.85 SEC

5.68 MPH

5.29 MPH

5.54 MPH

5.83 MPH

REMARKS: Webbing on right rear gtrap has slipped 1/2 inch on take-up

30 MILE ROAD TEST: Omitted
PANIC STOP TEST: Omitted

PASS 3-A OVER FIRST SERIES OF TIES 6.15 SEC
PASS 3-B OVER SECOND SERIES OF TIES 6.00 SEC

REMARKS: SOC moving side-to-side 3 to 4 inches.

PASS 4-A OVER FIRST SERIES OF TIES 6.15 SEC
PASS 4-B OVER SECOND SERIES OF TIES 6.30 SEC

REMARKS: Both rear straps loose.

moving forward and rearward 6 inches.
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. <

5.54 MPH

5.68 MPH

5.54 MPH

5.41 MPH

WASHBOARD COURSE: Front left strap slipped 1/2 inch on take-up spool.

spool.
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TEST 14:

TAPE CHANNEL 1 :

TEST

PASS 1, COURSE A
PASS 1, COURSE B
PASS 2, COURSE A
PASS 2, COURSE B
PASS 3, COURSE A
PASS 3, COURSE B
PASS 4, COURSE A
PASS 4, COURSE B
WASHBOARD COURSE

TAPE CHANNEL 3 :

TEST

PASS 1, COURSE A
PASS 1, COURSE B
PASS 2, COURSE A
PASS 2, COURSE B
PASS 3, COURSE A
PASS 3, COURSE B
PASS 4, COURSE A
PASS 4, COURSE B
WASHBOARD COURSE

TAPE CHANNEL 4 :

TEST

PASS 1, COURSE A
PASS 1, COURSE B
PASS 2, COURSE A
PASS 2, COURSE B
PASS 3, COURSE A
PASS 3, COURSE B
PASS 4, COURSE A
PASS 4, COURSE B
WASHBOARD COURSE

LATERAL ACCELERATION FROM ROAD HAZARD TEST ON SOC
(SOC ON CASTERS, CROSSWISE ON M87! TRAILER)
DATE: 09-14-86

LATERAL ACCELERATION ON #1 AFT SOC

SPEED PEAK VALUE DURATION AREA
MPH G'S MILLISECONDS G’'S-SECONDS
5.50 2.23 128.24 18
5.50 2.22 127.96 18
5.50 2.35 122.94 18
5.50 -1.69 94.88 10
5.50 2.36 113.41 15
5.50 -2.32 99.08 14
5.50 -2.33 75.65 10
5.50 -2.40 97.52 13
5.50 .84 100.74 05

LATERAL ACCELERATION ON #1 FOR SOC

SPEED PEAK VALUE DURATION AREA

MPH G'S MILLISECONDS G'S-SECONDS
5.50 -3.14 127.77 .25
5.50 ERARN i3 23] 1223
5.50 -3.24 124,03 24
5.50 -2.35 78.22 11
5.50 -3.27 113.88 22
5.50 3.28 99.90 19
5.50 =3.17 94.47 17
5.50 3.32 98.46 19
5.50 ~-1.43 117.78 10

LATERAL ACCELERATION ON #3 AFT SOC

SPEED PEAK VALUE DURATION AREA

MPH G'S MILLISECONDS G'S-SECONDS
5.50 ~1.95 129.50 15
5.50 -1.98 131.01 16
5.50 -2.03 94.46 11
5.50 -1.46 83.04 07
5.50 -2.07 100.96 12
5.50 2.11 100.95 13
5.50 -2.08 85.11 11
5.50 2.04 100.92 12
5.50 .76 124.68 06
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TAPE CHANNEL 5 :

I
ol
[72]
(7]
)

, COURSE
WASHBOARD COURS

TEST
PASS 1, COURSE A
PASS 1, COURSE B
PASS 2, COURSE A
PASS 2, COURSE B
PASS 3, COURSE A
PASS 3, COURSE B
PASS 4, COURSE A
B
E

TAPE CHANNEL 6 :

TEST

PASS 1, COURSE A
PASS 1, COURSE B
PASS 2, COURSE A
PASS 2, COURSE B
PASS 3, COURSE A
PASS 3, COURSE B
PASS 4, COURSE A
PASS 4, COURSE B
WASHBOARD COURSE

TAPE CHANNEL 7 :

TEST

PASS 1, COURSE A
PASS 1, COURSE B
PASS 2, COURSE A
PASS 2, COURSE B
PASS 3, COURSE A
PASS 3, COURSE B
PASS 4, COURSE A
PASS 4, COURSE B
WASHBOARD COURSE

LATERAL ACCELERATIN ON #3 FOR SOC

SPE
MPH

DA

ED

PEAK VALUE
G'S

Hw_._.h.h.h._
K
o

DURATION
MILLISECONDS

LATERAL ACCELERATION ON UNDERSIDE OF S0C

SPE
MPH

AR AANDOM

LATERAL ACCELERATION ON FORWARD SIDE OF SOC

SPE
MPH

(2 BES B3 JNS RS RES BRSNS RS

ED

ED

PEAK VALUE
G'S

PEAK VALUE
G@’'s
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DURATION
MILLISECONDS

DURATION
MILLISECONDS

AREA
G'S-SECONDS

AREA
G’ S-SECONDS

AREA
G'S-SECONDS




TAPE CHANNEL 8 :

TEST

PASS 1, COURSE A
PASS 1, COURSE B
PASS 2, COURSE A
PASS 2, COURSE B
PASS 3, COURSE A
PASS 3, COURSE B
PASS 4, COURSE A
PASS 4, COURSE B
WASHBOARD COURSE

TAPE CHANNEL 9 :

TEST

PASS
PASS
PASS

1, COURSE
1
2
PASS 2
3
3

A
, COURSE B
, COURSE A

, COURSE B

PASS 3, COURSE A
PASS 3, COURSE B
PASS 4, COURSE A
PASS 4, COURSE B
E

WASHBOARD COURS

TAPE CHANNEL 10 :

TEST

PASS 1, COURSE A
PASS 1, COURSE B
PASS 2, COURSE A
PASS 2, COURSE B
PASS 3, COURSE A
PASS 3, COURSE B
PASS 4, COURSE A
PASS 4, COURSE B
WASHBOARD COURSE

LATERAL ACCELERATION ON AFT SIDE OF SOC

SPE
MPH

DA AN

ED

PEAK VALUE DURATION
G’S MILLISECONDS
1.61 129.16
1.61 129.01
1.73 125.27
-1.21 94.64
1.70 112.91
-1.61 99.30
-1.66 75.20
-1.68 98.80
-.69 143.49

LATERAL ACCELERATION ON RIGHT TRUCK BED

SPEED

MPH

AN AN TN ON
(3]
(=]

PEAK VALUE DURATION
G'S MILLISECONDS
-1.09 174.486
-1.08 169.01
-1.00 223.53
.89 84.28
-.92 136.65
-.72 80.77
-.99 123.29
-.66 83.03
39 129.00

LATERAL ACCELERATION ON LEFT TRUCK BED

SPE
MPH

[3 DR I NS NS, RNE RS, NS RS )

ED

PEAK VALUE DURATION
G'S MILLISECONDS
-1.25 142.867
-.83 124.75
-1.11 152.82
.81 82.82
-1.03 125.90
-.75 185.47
-1.13 83.35
-.74 74.25
-.22 73.44
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AREA

- -

AREA
G'S-SECONDS

- - -

AREA
G’ S-SECONDS




NOTES:

ITIII Y

DATA NOT AVAILABLF.
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